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VIEWS, NEWS AND INTERVIEWS. 


‘“The storage battery is so firmly 
stablished and is proving day by day 
such a boon to the irregularly loaded 
power-station, that the fake and 
‘rank inventors have invaded the 
ield,” said a battery expert. ‘‘ Only 
. few days ago an inventor called on 
ine with drawings and models of a 
‘torage cell which would be worth 
millions—if it were only so. I asked 
him what special advantage he claimed 
for his cell over the one I sell. 

«««Why,’ he said, ‘I get 100 volts 
for every pound of lead in my coll.’ 

“««Tndeed !’ said I, ‘my cell does 
the same thing.’ 

««* Yes, I know,’ he replied, ‘ but 
my cell gives very much larger volts 
than yours !’” 


The Red Lion Inn, the famous hos- 
telry at Stockbridge, Mass., has under 
contemplation the installation of an 
isolated electric plant to light the 
already large hotel and an addition 
now being built. 


The largest pumping plant in Eng- 
land driven by electricity has recently 
been put to work at the Armston 
Colliery. ‘The generating station 
contains two 350 horse-power engines, 
built by Messrs. Robey, of Lincoln, 
which drive the dynamos by means of 
rope belting. The engines are com- 
pound, having cylinders 16} inches 
and 264 inches in diameter by three- 
foot stroke, fitted -with Richardson 
& Rowlands’s automatic expansion 
gear. The dynamos and other eiec- 
tric plant have been supplied by 
Messrs. Scott & Mountain, of the 
Close Works, Newcastle-on Tyne. 


Chief Engineer Gardiner C. Sims, 
of the U. S. repair ship ‘ Vulcan,” 
writes that he is in the best of health 
and spirits. The temperature of the 
**Vulcan’s” engine-room is 110 de- 
grees and that of the fire-room is 135 
degrees. 


’ 


A new power-house is to be built 
on the Rhone at Geneva, Switzerland, 
and will be largely equipped with 
apparatus manufactured by Brown, 
Boveri & Company. This power- 


house will take the place of one 
recently destroyed by a fire which 
started in the transformer-room of the 
plant. 


R. E. Sherman, a Chicago electrical 
engineer and inventor. expects to 
have, at the Paris Exposition of 1900, 
a giant ‘‘umbrella.” The idea of it 
is to carry passengers to a great height 
overlooking the exposition grounds. 
The plans call for a steel structure 
350 feet high and 250 feet in diameter 


rotary motion of the platform, carry- 
ing with it the cars, and that motion 
is to be carried out by a separate 
application of electrical power. 


To prevent the engines of a vessel 
from “‘racing” when the screw rises 
above the water, Signor E. Putalo 
has invented an electrical regulator. 
The contrivance, according to a Lon- 
don contemporary, consists of two 
vessels of mercury, connected at the 
bottom by a tube and mounted fore 





GENERAL VIEW OF ENGINE-Room AT THE HULL, ENGLAND, NEw CENTRAL 
STATION, WITH MOTOR-GENERATOR IN FUREGROUND. 


from car to car, when the cars are at 
the top. ‘Ten cars are planned, each 
capable of accommodating fifty pas- 
sengers. Mr. Sherman says that the 
cars can make three trips every hour, 
which will admit of their carrying 
more passengers in that time than 
the Ferris wheel did, because all the 
cars can be loaded at one trip. The 
cars are to be supported at the ends 
of 10 long steel cables, which are to 
run over the ends of the arms or 
staves of the *‘ umbrella.” The power 
is to be applied from the platform 
around the central column. The plat- 
form is intended to move up and 
down the column and to carry 350 
passengers. The power by which it 
is expected to move the platform, and 
so lower and raise the cars, is hydraulic 
pressure. Another motion is also pro- 
vided for in the plans. That is a 


and aft in the ship. The vessels are 
about half full at normal depth. 
When the ship pushes forward so as 
to raise the screw, the rods connected 
with the resistance are submerged one 
after the other, so that an electro- 
magnet is brought into play, the 
whole resistance being short-circuited 
when the screw is entirely out of the 
water. ‘The electro-magnet operates 
a throttle valve in the main steam- 
pipe, which is thrown open by another 
magnet. By this arrangement the 
steam is turned off and on. From 
experiments it has been shown that 
the mercury vessels need not be more 
than 34 inches apart on a ship 300 
feet long. 


The grand jury is said to be investi- 
gating many of the alleged ‘‘ crooked ” 
damage suits brought against the vari- 
ous street railway companies in New 
York city. 
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The New Central Station at Hull, 
England. 

A new generating station has been 
recently put in service in the old 
city of Hull, Eng. The London tech- 
nical journals, in recent issues, have 
described this plant, and the follow- 
ing facts in regard to it are taken 
from our British contemporaries. 

The plant was constructed and de- 
signed to supply current to the terri- 
tory outside the center of the city, to 
which current was furnished by an 
older station. The new territory, 
being a wide and scattered area, is 
supplied with a standard pressure of 
220 volts. ‘The mains are fed from 
substations and also from low-tension 
dynamos at the new generating sta- 
tion. 

The plant consists of two high bays 
forming the engine-room and boi‘er- 
house, with a block of offices, pump 
andaccumulator-rooms. ‘The engine- 
room is well lighted from the roof 
and is lined with light buff brick with 
a white glazed brick dado. Installed 
at the present time are four Willans 
engines, two being coupled to low- 
tension Parker dynamos, and two of 
a larger size connected to continuous- 
current, high - tension Parker dy- 
namos. 

The boiler-house now contains three 
boilers, two Lancashire and one Bab- 
cock & Wilcox water-tube. The feed 
pumps are worked by steam, but the 
centrifugal pumps for the condensers 
are driven by electric motors. 

There are two storage batteries, one 
of 120 cells at the generating station 
and one of 240 cells ‘at a substation. 
This substation is installed in four 
arches under the approach to a rail- 
way bridge. One arch contains four 
transformers with a switchboard, with 
space for two more shortly to be in- 
stalled. Another arch contains the 
storage battery and the remaining two 
are devoted to cable stores and meter 
testing. The other substation is a 
specially built brick building with a 
flat concrete roof. In it are two 
transformers, a switchboard and a 
balancing motor generator. The view 
of the interior of the engine-room 
presented herewith is taken from our 
London namesake. 
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THE STATUS OF ELECTRICAL 
INVENTION. 





ABSTRACT OF AN ADDRESS READ 
BEFORE THE FRANKLIN INSTI- 
TUTE, PHILADELPHIA, NOVEM- 
BER 8, 1898, BY WILLIAM A. 
ROSENBAUM. 





Since the beginning of this epoch, 
so rapid and effective has been the 
progress of electrical invention, that 
each branch of the science, from the 
moment of its inception, has been 
developed to a state closely approach- 
ing perfection, within a few years. 

Notwithstanding the fact that the 
United States Patent Office is now 
issuing about 25 patents per week 
relating to electricity, it is notice- 
able that there are but few control- 
ling inventions among them. In- 
deed, in the fields of telegraphy, 
telephony, electric lighting, electric 
railroading, chemical and mechanical 
generation and the storage of elec- 
trical energy, it is difficult to puint to 
more than two or three controlling 
inventions of so recent origin as to 
be within the last five years. And 
when we parallel this with the sta- 
tistics showing the stupendous extent 
to which it has been possible for 
these subjects to interest capital, if 
we were not progressive, we might 
be prompted to believe that these 
branches of the science, at least, 
have been perfected. 

The production of the commercial 
underground trolley furnishes an apt 
illustration of how invention in any 
art may come to a standstill and even 
have its ‘rise and fall.” Following 
the proposition to put the overhead 


trolley under ground came an ava- 
lanche of invention showing how not 
to de it. 

Systems without number came out 
involving sections, sub-sections, re- 
lays, cutouts, switches, sparkless con- 
tacts, methods of insulation, and so 
forth, the general object being to 
avoid leakage and render the line 
safe to personsand animals. But the 
futility of all this effort was suddenly 
demonstrated by the operation of one 
or two sub-trolley roads whose elec- 
trical construction was practically the 
same as that of the overhead system, 
to-wit: A bare live conductor sup 
ported upon insulators. In con- 
sequence, the avalanche of invention 
soon flattened out and gave way to 
the earliest and simplest ideas. 

Naturally, the arts have been de- 
veloped more rapidly in modern times 
than formerly. While the telegraph, 
which originated in 1840, required 
about 40 years, the telephone, which 
originated in 1876, only required 
about 15 years in its development, 
and while it may be urged that 


telephony has not reached the same . 


state of development as telegraphy, yet 


I think it only lacks a serviceable re- 
peater to have acquired the same dis- 
tinction. Likewise, the dynamo-elec- 
tric machine which resulted from 
Faraday’s experiment of 1831, and its 
converse, the electric motor, were of 
but little real value until half a 
century later, when the progress made 
in the theoretical treatment of 
magnetic problems made it possible to 
predict the electrical and mechanical 
output under given conditions of 
speed and load. Contrary to this, the 
two branches of the science, electric 
lighting and electric railroading, the 
two industries made possible by the 
dynamo and electric motor, were de- 
veloped, the former to a standstill, 
within 15 years, and the latter within 
a decade. 

Up to 25 years ago the simple Morse 
system of telegraphy was the only one 
in general use. Experiments had been 
made with printing and chemical auto- 
matic systems,and although the duplex 
system was in limited use, it had not 
been perfected. As to the beginning 
of the art, the needle telegraph of 
England, I believe, has the preced- 
ence, but this was very shortly fol- 
lowed in 1840 by the more practical 
system of Henry and Morse, the elec- 
tro-magnet of which is the respond- 
ing element of the American telegraph 
system to the present day. 

The key is one of the most impor- 
tant instruments of the system. A 
vast number of patents have been 
taken on it. the object of invention 
having been primarily to transform 
the old, heavy, cumbersome mass of 
brass introduced by Morse into the 
light ‘solid lever” keys used in this 
country at the present time, ani of 
which the “Bunnell” key is the 
pioneer. 

The relay, another important in- 
strument, has undergone many changes 
in shape, dimensions and resistance 
since it was first invented. In weight 
alone it has changed from about 300 
pounds to three pounds. But im- 
provements of both this instrument 
and the sounder have been more the 
work of the designer than that of the 
inventor. The Morse register, which 
was formerly in use as the receiver, 
has been superseded by the present 
method of receiving by sound. 

The great inventions in telephony 
were made within the five or six years 
following the time when Alexander 
Graham Bell proved telephony to be 
a practical thing. ‘lhe Centennial 
Exposition of 1876 was fortunate in 
at least two things: First, that it was 
held in Philadelphia; and second, 
that it made the first public exhibi- 
tion in the United States of the artic- 
ulating telephone. 

The principle underlying the oper- 
ation of the telephone, since its 
inception and to the present day, is 
best stated in that famous fifth claim 
of the fundamental Bell patent of 
1876, to-wit : 

‘The method of * * *  trans- 
mitting vocal or other sounds tele- 
graphically, * * * by causing 
electrical undulations, similar in form 
to the vibrations of the air accom- 
panying the said vocal or other 
sounds * * *,” 
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The multitude of devices that have 
been invented: for transforming these 
air vibrations into “electrical undu- 
lations” may be divided into two 
classes: Those in which a magnetic 
field of force is varied, and those in 
which the nature of mechanical con- 
tact between a plurality of conducting 
bodies is varied. 

The introduction of the telephone 
to commercial uses necessitated the 
supply of various auxiliary devices for 
calling and interconnecting purposes, 
and the several: thousand patents 
issued in the art attest to the vast 
amount of invention that has been 
necessary to bring the art to its 
present degree of perfection. Brief 
reference to the most important of 
these will follow. 

First of all came the Bell instrument, 
used both as transmitter and receiver, 
and as in use to-day as.a receiver only, 
is practically of the same construction 
as the original instrument, consisting 
merely of a magnet facing up a flex- 
ible disk forming or carrying the 
armature. 

Following this very shortly came 
the michrophone or carbon transmit- 
ter, in which the movements of a dia- 
phragm varied the pressure upon a 
body of carbon forming a part of the 
circuit. This instrument had many 
modifications involving carbon but- 
tons, carbon pencils, balls and carbon 
powder, but no substantial changes 
have been made in late years. 

The induction coil was the next 
important piece of apparatus. ‘This 
made its appearance in 1877, and by 
virtue of it, it became possible to 
telephone to considerable distances 
with an initial current of low electro- 
motive force. This device still plays 
its important part in all extended 
systems. ‘The induction coil and the 
microphone transmitter brought into 
use the voltaic battery in’ connection 
with telephony. 

Various forms of calls have been 
invented and used, but-the most ac- 
ceptable, and one of the earliest, is 
the magneto call by which the user 
generates the calling current. Allied 
to this is the automatic switch (1879), 
the function of which is to cut the 
calling magnets into circuit when the 
receiver is hung upon its supporting 
hook and to remove it from the cir- 
cuit when the receiver is put into use. 

The fundamental inventions in 
electric lghting were practically all 
made prior in 1884, and what there 
is of interest subsequent to that time, 
to record, is mainly the work of the 
electrical engineer or skilled electro- 
mechanic. 

Following the successful introduc- 
tion of the series lamp came a demand 
for long-burning: lamps. This was 
met at first, although not success- 
fully, by changing the shape and 
dimensions of the carbon electrodes 
into plates. disks and various other 
forms affording more body, but the 
best form, and the one which enjoyed 
the most extended-use, was the double- 
carbon lamp, in. which the carbons 
were consumed in succession. For 
lamps burning on constant: potential 
circuits, the most recent: and almost 
universally adopted plan for long 
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burning is the ‘‘enclosed-arc” lamp, 
capable of continuing in. operation 
for 100 to 150 hours. This increased 
life of the carbons is due to the fact 
that the arc is enclosed in a chamber 
from which the atmosphere is ex- 
cluded. combustion of the carbons 
being thereby retarded. Alternating- 
current lamps are in common nse on 
constant-potential circuits, but their 
construction does not materially dil- 
fer, inventively considered, from the 
continuous-current lamps. Focusine 
lamps wherein the are is maintained 
at a fixed point in space are now in 
common use where it is desired to 
project a strong beam of light. The 
fixity of the are is accomplished by 
feeding both carbons by mechanism 
operating on the same general plan as 
that of the series-connected lamps. 

Taking up incandescent lighting 
at the beginning of its commercial 
existence, and bearing in mind that 
this paper is treating of ‘‘ invention,” 
we scarcely find anything of impor- 
tance to note, beyond the production 
of the one form of lamp which has 
been in use‘since its origin, in 18°79, 
and the system of distribution by 
which it is most economically oper- 
ated. 


The very first appearance of the 
electric railway in the history of the 
world is attributed to the little cir- 
cular model, built by Thos. Daven- 
port, a Green Mountain village black- 
smith, in 1837. This model consisted 
of a car carrying a motor whose field 
magnet was fixed, and whose revolv- 
ing armature was connected to the 
axle by bevel gear. The invention, 
like many others that followed it 
through the years 1850, 1855 and 
1860, failed largely because of the 
lack of a suitable source of electricity. 
This pioneer railway, as well as those 
of Hall, Page and other early workers, 
derived its propelling current from 
primary batteries carried on the car. 
The advent of the successful dynamo 
electric generator marked the begin- 
ning of practical railway develop- 
ment. Among the pioneers who 
took advantage of this may be men- 
tioned Geo. FE. Greene and. Stephen 
D. Field, who contemporaneously in- 
vented the plan of connecting the 
electro motor on the car with a sta- 
tionary dynamo by means of con- 
ductors. This oceurred just prior 
to 1880. 

In 1882 Jos. R. Finney exhibited 
an electric street car, an overhead 
wire, a trolley fitted with grooved 
wheels running on this wire as a 
track, dnd connected with the car by 
a flexible conducting cord. The year 
1884 marks the first instance of an 
electric car in regular operation on a 
street railway track in the United 
States, as also the reduction to prac 
tice of the conduit system wherein 
the conductors are mounted upon in- 
sulators in a-conduit, and connection 
made therewith by means of a plow 
extending through the slot in the 
conduit. 

The invention of the car controller 
on a vehicle receiving its propelling 
current from a stationary source is 
credited, by some, to Greene. .The 
invention of the speed-controller by 
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commutating the field of the motor 
or motors, and the controlling box 
for accomplishing this, is another im- 
portant invention in the art, and 
while the carbon brush is used on 
many other machines besides on trac- 
tion motors, it may be mentioned here 
as one of the important factors in 
railway development. 

Still another important invention 
is the Sprague method of mounting 
the motor on spring supports, to pro- 
tect the gearing and allow for slight 
changes of relative position of the 
armature shaft and axle. 

One of the most important develop- 
ments in the electric railway—and, 
inJeed, about the last—was the slow- 
speed motor, the production of which, 
al‘hough due largely to the skill of 
the designer, was the subject of an 
invention originally. No practical 
machine of this sort appeared until 
the Summer of 1890, when the Wens- 
trom company, of Baltimore, brought 
out a very efficient and well designed 
notor that possessed this valuable 
property of slow speed. ‘This machine 
was also among the pioneers in the 
so-called ‘‘ironclad ” type, where the 
magnetic circuit completely shuts in 
tie armature and field-coils. ‘The 
speed of this machine was about 400 
revolutions per minute, which per- 
mitted of its armature being geared 
directly to the car axle without the 
intermediate counter-shaft that had 
heen the subject of frequent objura- 
tions from every electrical man who 
ad been in the business long enough 
io have gearing give out. 





H. B. Coho & Company’s Cred- 

itors Meet. 

H. B. Coho & Company, dealers in 
electrical apparatus and_ supplies, 
‘ormerly at No. 30 Cortlandt street, 
New York city, called a meeting of 
their creditors, which was held on 
November 18 at No. 143 Liberty 
street, about 75 per cent of their 
‘reditors being present. he liabili- 
ties are $60,000, while the assets are 
‘stimated at $40,000. A committee 
f five creditors was appointed to col- 
‘ect outstanding accounts and divide 
che proceeds pro rata among the 
‘editors. The committee consists of 
representatives of the Eddy Manu- 
facturing Company, the Oswego 
Boiler Works, the Marietta Manu- 
facturing Company, the City Bank of 
Hartford, and the Harrisburg Foundry 
and Machine Works. The business 
was started in 1884 by Herbert B. 
Coho, and the ‘‘Company” was 
George C. Hoffman. Mr. Coho has 
obtained an injunction restraining 
Mr. Hoffman from disposing of the 
property of the firm, collecting any 
money or compromising any claim 
due the firm. 








> 

Mr. Edison has denied the report 
that he was about to make a visit to 
St. Petersburg, Russia. 
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The Wright Discount Meter. 


The Wright discount meter, manu- 
factured by the Wright Discount 
Meter Company, Chicago, is a maxi- 
mum recording ampere meter for 
either direct or alternating currents, 
and records the maximum amperes 
that have passed through it at any 
one time since it was last set. It is 
purposely made slow-acting, for the 
reason that any portion of the plant 
of an electric company will stand a 
very large overload for a minute or 
two and a less overload for a longer 
time. The meter is therefore so de- 
signed that, if the maximum load 
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Fic. 1 —Workine Parts OF THE WRIGHT 
DiscounT METER. 

lasts only five minutes, the meter will 

register about 80 per cent; if 10 

minutes, 95 per cent; and the full 

100 per cent when the load has con- 

tinued half an hour. 





Fic. 2.—ExTERIon VIEW OF THE WRIGHT 
Discount METER. 


Figure 1 shows the working parts 
in principle. A liquid is hermetically 
sealed in a glass bulb, around which 
the wires or heating strip pass as 
shown. The passage of the current 
heats the air in the left-hand bulb and 


it 
Indicating tube. 


Direction of flow. 


the expansion of the air forces the 
liquid into the right-hand bulb and 
indicating tube. The liquid when 
once spilled over into the indicating 
tube can not return until the meter 
is reset. 





Fic. 3 —INTERIOR VIEW OF THE WRIGHT 
DiscounT METER. 


Figures 2 and 3 are respectively 
exterior and interior views of the 
actual meter. The working parts are 
enclosed in an iron case (which can 
be securely sealed against tampering), 
fitted with a glass front, so that the 
meter can be read without having to 
open the hinged door. ‘The case is so 
constructed that the meter can be 
placed in any locality without the 
slightest danger of damage, and as 
the only moving part is the liquid, 
which is hermetically seaied in the 
tube, it is practically impossible for 
the meter to get out of order. 

Referring to Figs. 3 and 4, it will 
be seen that the glass tube is carried 
on a substantial backing, which is so 


hinged that the meter can be reset by 


tipping up the tube (see Fig. 4) and 
allowing the liquid to run back out 
of the indicating tube into the side 
tubes. 

The Wright meter is connected in 
series with the recording wattmeter, 
or chemical meter, and registers in 
amperes the maximum demand on the 
station at any one time. 

In order to facilitate the reading of 
the meter and the determination of 
the customer’s bill, the Wright dis- 
count meter scale may be so cali- 
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brated that on:one.side it will read in 
amperes, and onthe other directly in 
watt-hours, without any calculation, 
the amount of electricity to be -paid- 
for monthly at the full rate. 

To arrive at the amount of electric- 
ity to be paid for-at the low rate, sub- 
tract the watt-hours as shown by the 
reading of the Wright discount meter, 
from the watt-hours as shown by the 
recording wattmeter .-or . chemical 
meter, according to the type of meter 
used, and the difference between these 
two readings will represent the watt- 


hours to be charged for at the: low : 
rate. 





oe 
American Society of Mechanical 
Engineers. 





The nineteenth annual meeting of 
the American Society of Mechanical 
Engineers will be held in the society’s. 
parlors, 12 West Thirty-first street, :, 
New York city, from November 29 
to December 2, inclusive. The pro- 
gramme includes a large number of 
interesting papers on mechanical sub- 
jects. 





<-> 





Mr. A. M. Young, at a recent meet- 
ing of the board of directors of the.. 
Kings County Electric Light and 
Power Company, of Brooklyn, N. Y., 





Fig. 4.—Suowine Metnop or KESETTING 
THE Wricat DiscOUNT METER, 

was delegated by resolution to rear- 

range the entire electric lighting sys- _ 

tem of Brooklyn, as comprised in the 

four companies now united under the 

above name. 





BOTTLED VOLTS. 





LATEST MEDICAL DISCOVERY. 





Our patent medicine editor has had 
a visit from a vendor offering a small 
bottle of Dr. ’s “Great Elec- 
tric Jar. The Only Catarrh and 
Headache Cure,” accompanying the 
. Offer with the statement that the 
little vial (five-eighths inch by two 
and one-eighth inches) contained 100 
volts, nicely packed and ready for 
withdrawal in quantities tosuit. ‘ All 
you have to do,” said the vendor (we 
almost said fakir), ‘‘is to uncap the 
vial, place it to your mouth and in- 
hale a few volts. You will find soon 
that the volts get in your eyes and 
make them water, and, presto, your 
catarrh is a thing of the past.” 

That sounded well, and we had to 
invest to get at the true inwardness 
of this bottle of concentrated thunder- 
bolts. Upon testing, by unscrewing 
and smelling, we experienced a sud- 
den rise of potential, going straight 
up the nasal passages, filling both 
eyes with volts ad lib. (perhaps ultra 
lib. would be better). ‘* Volts by the 
hundred,” said the vendor. Volts 
by the million say we; but the most 
peculiar end-of-the-century volts they 
were. One could not feel them 
crowding out of their glass-framed 
dungeon, couldn’t catch them on the 
tongue like the old-time telegrapher, 
couldn’t see them. couldn’t observe 
their presence even with the aid of 
a reflecting galvanometer, but, jump- 
ing frogs, they were there even as the 
sunds of the desert. They came out 
by the trillion and went straight up 
the nose of the observer; fat volts, 
thin volts, square, round and three- 
cornered, twisted and laminated, every 
variety of volts known and unknown 
to the scientific world. Tears? They 
would bring tears out of the eyes of 
a potato, or cure a cold in a head of 
cabbage. 

But where was the generator? Ah! 
a glance at the vial showed a wicked 
looking brass wire gauze, bound in 
electric circuits of copper wire. Here 
was the prison of the volts, and it is 
no wonder they vamoosed when they 
got the chance. At the bottom of 
the vial was a small patch of a 
gummy substance containing the 
life-work of some fiend who had a 
grudge against the discoverers of 
asafetida, carbon disulphid, hydro- 
gen sulphid, and other abominable 
malodorous compounds. 

After our tear-ducts got shut off, 
a closer inspection and a few cautious 
whiffs, like testing butter among the 
hucksters, the bottle disclosed a very 








ingenious swindle. It was merely a 
tin-topped vial, containing a little 
wire-bound roll of brass gauze, with a 
dab of some gummy substance at the 
bottom, which evidently was impreg- 
nated with oil of mustard, one of 
the most potent of volatile substances 
for pungency and odor. Any con- 
siderable exposure to it will produce 
inflammation of the eyes and damage 
them. 

But the volts are in the bottle, the 
very hottest kind of volts —mustard 
volts, if you please—but volts which 
attack till one’s very eyes re volt. 
Let our readers be on the look-out for 
this fakir—especially our city readers. 





<> 
ELECTRIC RAILWAY NOTES. 


The entire system of street railway 
in Havana—25 miles of track—has 
been sold, it is said, to an English 
stock company for $1,600,000. The 
entire line will be rebuilt and the 
motive power changed to electricity. 

The report of the Troy, N. Y., City 
Railway Company for the quarter 


ended September 30 last shows: 
1897, 1898 





Gross earnings. . ........s006. $142,174 $147,227 
Operating expenses............ 66,338 74,437 
Net from operation............ 75,836 72,789 
ORE SRDOIID, vcs: cvceccs sve 1,681 1.905 
Gross income..... .. ssedeeeeee 77,518 74,695 
Fixed Charges. .....00....cc2e000 35,497 35,218 
INGE INCOME. ..0.00s06cccvcescecces 42,020 59,477 


The Pittsburgh Traction Company 
is suing H. Sellers McKee and others, 
alleging that in the reconstruction 
and equipment of the road with elec- 
tricity $1,700,000 was paid for work 
for which $100,000 is said to have 
been a fair price. The court is asked 
for a decree ordering an accounting. 


The Amherst & Sunderland, Mass., 
Street Railway Company at their an- 
nual meeting elected the following 
officers: Directors, W. D. Vowls, Levi 
Stockbridge, M. A. Dickinson, G. E. 
Fisher, H. B. Edwards, T. L. Paige 
and F. A. Cadwell; president, W. D. 
Cowls; vice-president, M. A. Dickin- 
son; executive committee, W. D.Cowls, 
M. A. Dickinson and T. L. Paige; 
clerk, C. H. Edwards. 


At the annual meeting of the stock- 
holders of the Mount Holly, N. J., 
Street Railway Company the old board 
of directors and officers were re-elected, 
as follows: Directors, Amos Gibbs, 
John D. Johnson, Joseph Cross, Mark 
R. Sooy, Samuel H. Chambers, Robert 
S. Gaskill and Clarence H. Polhemus; 
Amos Gibbs, president ; C. H. Polhe- 
mus, secretary and treasurer; Charles 
K. Chambers, superintendent. The 
report of the treasurer showed the 
profits for the year to be $21.12 
During the year 25,315 passengers 
were carried. 
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ELECTRIC LIGHT FLASHES. 


The electric light plant at Urbana, 
Ohio, heretofore owned by Chicago 
capital, has been purchased by a new 
company, of which Frank Chance is 
president and John C. Powers, sec- 
retary and treasurer. 


The American Engineering Com- 
pany, of Philadelphia, Pa., has been 
incorporated to equip and maintain 
electric light plants. The capital 
stock is $100,000. The corporators 
are Samuel B. Vrooman, Nathan Cox 
and John B. MacAfee, of Phila- 
delphia, and John H. Tunstall, of 
Camden. 


The Kalamazoo Valley Electric 
Company, recently organized, has be- 
gun the construction of a dam in the 
Kalamazoo River, four miles from 
Allegan, Mich., to cost $125,000, and 
which it is expected will develop 13,- 
500 horse-power. Four large water- 
wheels will be put in, and the electric 
power generated will be distributed 
to Allegan, Kalamazoo, Plainwell, 
Otsego and other towns for lighting 
and power purposes. The plant will 
be in operation next Spring. 
Thomas C. Barr, of Orange, N.J., 
and Col. A. R. Kuser, of Trenton, 
N.J., purchased last week the stock 
and franchises of the Trenton Electric 
Light and Power Company for $416,- 
000. Messrs. Barr and Kuser repre- 
sent themselves, President John F. 
Dreyden, of the Prudential Insurance 
Company, of Newark, and other capi- 
talists. It is understood that their 
plans look to a consolidation of the 
electric light company with the ‘T'ren- 
ton Street Railway Company and the 
Delaware River Improvement Com- 
pany. The Delaware River Improve- 
ment Company owns a water-power 
franchise at Merrisville, Pa., just 
across the river from Trenton, and is 
interested in the proposed damming 
of the Delaware river to supply the 
Trenton Electric Light Company 
and the street-railway company with 
power. The building of an electric 
railway to Philadelphia is also said to 
be one of the projects in view, and if 
accomplished will be an important 
link in the New York & Philadelphia 
Traction Company’s line. The prop- 
erty sold for $416,000 represents a 
money investment of $170,000 made 
by the People’s Electric Light Com- 


pany. In 1892 Frank A. Magowan 
organized the Trenton Light and 
Power Company and absorbed the 
old company with a capital of $140,- 
000. Thestock was increased to $226,- 
000 of preferred stock and $500,000 
of common stock, with the payment 
into the new concern of but $30,000 
additional capital. 
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LITERARY. 


‘‘ALTERNATING-CURRENT WIRING 
AND DIsTRIBUTION.” By Will- 
iam Le Roy Emmet. New York 
1898. The Electrical Engineer. 
Second edition, revised and ex- 
tended ; 4%2 x7 inches; 98 pages; 
cloth. Price, $1. Supplied by 
ELEcTRICAL REVIEW. 


Mr. Emmet’s work is so well known 
and appreciated that it seems hardly 
necessary to revert to it again were it 
not for the fact that a second edition 
has now made its appearance. In this 
edition the author, while retaining al] 
his useful explanations and methods 
for determining the proper methods of 
distribution, has added a large amount 
of useful information and hints bear- 
ing directly upon the question of 
proper wiring where an alternating- 
motor load is included in the system, 
It is to be noted that most central 
station managers have in the past, as 
it were, ‘‘reckoned without their host,” 
and hence the hints and other useful 
information on motor load given in the 
new edition of Mr. Emmet’s work wil! 
prove of special value. In fact, there 
is no case in alternating-current distri- 


bution, whether for loca! or for long- 


distance work, that Mr. Emmet does 
not treat of specifically and,one mighi 
say, work out by example, so that the 
book is adapted, as above stated, to all 
classes of alternating-current distribu- 
tion work. An appendix on General 
Wiring Formule, with a very valuable 
table of wiring for 30, 65 and 125 
cycles and for single-phase, two-phase 
and three-phase work, is added. We 
may safely say that no station manager 
can afford to be without this handy 
volume on his working desk. 


me 


Dinner to Tir. W. D. Weaver. 


Mr. W. D. Weaver, editor of the 
American Electrician, of New York 
city, who served as chief engineer of 
the U. 8. S. “Glacier” during the 
war, returned to his home in New 
York city last week. In honor of the 
event and as an expression of their 
esteem for him, Mr. Weaver was 
entertained at dinner at the Engi- 
neers’ Club last Wednesday evening 
by a number of his friends, the most 


of whom were electrical newspaper 
men. ‘he dinner was of an informa! 
character and was a most enjoyable 
affair. Among those present were 
Dr. Louis Duncan and Messrs. Pope, 
Mailloux, Martin, Blake, Childs, Guy, 
Lowenthal, Bernard, McGhie, Han- 
chett and Coles. 





~2_- 

The gross earnings of the Rome, 
N. Y., City Street Railway for the 
quarter ended September 30 last were 
$2,136.07; expenses, $1,839.96, show- 
ing a profit for the quarter of $295.11. 
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November 23, 1898 


Measurements of Precision. 
[From Science. ] 

An article in the Physical Review, 
September-October, 1898, by S. N. 
Taylor, should not be overlooked by 
those who are interested in knowing 
the degree of precision which may be 
reached in linear and other measure- 
ments. 

The paper itself should be con- 
sulted, but a few of Mr. Taylor’s most 
remarkable accomplishments may be 
mentioned here. It comes in his way 
to measure several diameters of a coil 
of wire, consisting of 15 layers, with 
15 turns in each layer, the mean 
diameter of the coil being about 20 
centimeters, and the wire being No. 
18, copper, double-silk insulated, pass- 
ing through a bath of hot paraffin 
during the process of winding. 

t is wound upon a cup-shaped 
cylinder of plaster of paris, which 
was soaked in a mixture of linseed 
oi! and liquid dryer sometime before 
its use. Mr. Taylor tabulates his 
measurements of these diameters, 
each layer, as it is wound on, in 
figures carried to thousandths and 
ten thousandths of a millimeter, thus 
iniplying that his measures are made 
to one part in two millions. 

"hey are made, he says, by means 
of a cathetometer, before which the 
coil is mounted on an axis,that it may 
be turned into six different positions. 
Unfortunately, he does not say how 
far the coil was from the cathetometer 
or give the name of the maker of an 
instrument of a type so extraordinary 
as to justify these figures on the diam- 
eters of awire coil. Still more unfor- 
tunately, he fails to give the results 
of several independent measurements 
in each position, which he says were 
taken. 

A thousandth of a millimeter is 
always worth struggling for, and, as a 
variation of a single degree in the tem- 
perature of his cathetometer bar would 
probably change its length by 15 or 20 
of them, it is to be inferred that highly 
perfected methods of determining that 
temperature were used, although the 
author is also silent on that point. 
The level on the cathetometer telescope 
must have been an uncommonly sen- 
sitive and well behaved attachment, 
the name of the maker of which should 
not be concealed. It can not be that 
these measurements are in any degree 
doubtful, for, otherwise, Mr. Taylor 
would hardly use them, as he has, in 
computing the constant of his instru- 
ment, in which operation he carries 
results to eight significant figures, the 
unit of the last place in his final mean 
standing for about one part in 30,000,- 
000. A ‘sudden drop” is experienced, 
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however, in the very next paragraph, 
where he says that the same calcula- 
tion has been made by other people 
and by a different method, resulting 
in a quantity differing from the former 
by about one part in 500 or 600, and 
which he proceeds to use instead of 
the result of his own labors. 

But it is not in linear measurement 
alone that marvelous skill is shown in 
this piece of work. There is weigh- 
ing which must also excite admira- 
tion. A movable coil of the same 


‘wire, which must have weighed not 


much less than a kilogram, was sus- 
pended from the arm of a balance; 
and the ‘‘pull” on this coil, amount- 
ing, it is inferred from the tables, to 
about 2:3 grams in one case and about 
45 grams in another, was weighed to 
within one tenth of a milligram. 
This, of itself, is not, perhaps, re- 
markable, but it becomes so when it 
is remembered that this coil is 
anchored to solid ground by two thin 
slips of ‘‘crimped” sheet copper, 
seven millimeters in width. The 
getting of a tenth of a milligram 
under such conditions implies rare 
skill. But the reader is again 
doomed to bitter disappointment 
when he is informed that the result 
of all this exquisite work is to give a 
value for the electro-motive force of 
a Clark cell, differing from all of the 
many good determinations that have 
been made before by more than one 
part in 250, or nearly one-half of one 
per cent, and that the author himself 
concludes that, as absolute measure- 
ments, his results ‘‘ don’t count.” 

‘* Figuratively speaking,” Mr. Tay- 
lor’s paper is, or ought to be, almost 
unique, but it is only justice to him 
to add that it really contains much 
that is interesting and valuable from 
points of view other than that of 
metrology. 





A press dispatch from Philadelphia 
says that a deal to consolidate the 
three electric light plants in Balti- 
more—the Brush, Edison and North- 
ern companies—is being arranged 
there. The Pennsylvania Manufac- 
turing, Light and Power Company, 
which controls and operates the con- 
solidated electric light and power 
plants in Philadelphia, does not ap- 
pear in the deal. A banking house 
has secured options on the bonds and 
stocks of the Baltimore companies. 
The three concerns are capitalized 
jointly at $2,899,000, and their total 
issue of bonds amounts to $1,874,000. 
The plan is to deposit these securities 
in trust as security for an issue of 
$4,000,000 five-per-cent, 30-year col- 
lateral trust and mortgage bonds of 
the consolidated company, to be addi- 
tionally secured by a mortgage on all 
the property and plants. 


THE NERNST LAMP. 


BY H. MONMOUTH SMITH, IN 
** SCIENCE.” 





The Frankfurter Zeitung contained 
recently a very interesting account of 
Professor Nernst’s new electric lamp. 
As information on this subject has 
heretofore been so difficult to obtain, 
a brief abstract from this article may 
be of interest to the readers of Sei- 
ence. 

As has been previously announced, 


B 











B 
Fig. 1.—DIAGRAMMATIC REPRESENTATION 
OF THE NERNST Lamp. 
Professor Nernst employs magnesium 
oxide for the illuminating material, 
which at ordinary temperatures is a 
non-conductor, but when heated to a 
sufficiently high degree (and herein 
lies Professor Nernst’s discovery) be- 
comes a perfect conductor and emits 
a brilliant white light. The prelim- 
inary heating of the magnesia A Pro 
fessor Nernst accomplishes by placing 
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Fig. 2.—CoMPLICATED FORM OF THE 
NERNST LAmp. 








it in the focus of a reflector C as seen 
in Fig. 1. On the inner side of the 
reflector is a spiral wire of platinum 
D which, when brought to incan- 
descence by a current, produces heat 
sufficient to render the magnesia a 
conductor; a current is then passed 
directly through the oxide by the wire 
B and that in the spiral is shut off. 
A complicated form of lamp is seen in 
Fig. 2. Here the magnesia A is 
placed within a cylinder C, which 
also encloses a platinum spiral 
D. As soon as the incandescent 
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spiral has heated the magnesia 
sufficiently, a current is passed 
through the oxide by the wire B. 
Within this circuit is a coil G; which, 
upon becoming magnetic, draws down 
the iron bar E, thus lowering the 
now incandescent magnesia from 
within the cylinder. Upon breaking 
the circuit the coil loses its magnet- 
ism, and a spring F raises the iron 
bar and magnesia to their former 
positions. 

As advantages over the ordinary 
incandescent lamps, Professor Nernst 
claims that the same amount of light 
can be furnished at one third the 
cost, and as the magnesia allows of 
being heated to a much higher de- 
gree than a carbon of filament, a 
purer light is obtained. The success- 
ful employment of a cheaper substi- 
tute for the platinum is also an- 
nounced, though the name is not 
made public. In operating, either 
an alternating or direct current is 
used. 





H. C. Cooper, of Heidelberg, in the 
same issue of Science, writes as fol- 
lows: 

The Nernst light requires neither 
vacuum nor tender filaments. ‘The 
essential part of the invention is that 
when substances like magnesia (mag- 
nesium oxide) and clay are heated 
above 3,000 degrees Celsius (6,000 
degrees Fahrenheit—far above the 
melting point of platinum), a very 
weak current is sufficient to keep 
them in an intensely luminous con- 
dition. Either direct or alternating 
currents may be employed, and the 
magnesia is little injured by use. 
The only difficulty that remains to 
be surmounted is a practical and 
inexpensive appliance for heating the 
substance to the necessary tempera- 
ture. ‘The work is, however, pro- 
gressing, and those who know the 
ability and courage of the inventor 
are confident that he will succeed. 

Prof. Walter Nernst, though un- 
known to most people, is a scholar of 
high rank in the purely scientific 
world, and his works or their trans- 
lations are to be found in almost every 
scientitic library. His brilliant re- 
searches won him the newly estab- 
lished chair of physical (theoretical) 
chemistry at Géttingen, and he is 
surrounded by advanced students of 
the most varied nationalities, all of 
whom greatly admire his fertile mind 
and genial, inspiring manner. His 
new invention is but another example 
of the benefit that patient, conscien- 
tious, scientific study is sure to bring 
to the whole world. 





The Petersburg, Va., Street Railway 
has been sold at public auction to S, 
Kaufman for $5,500, 
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It is sincerely to be hoped that 
Keely’s alleged secrets have died with 
him. Twenty-five years of such chi- 
canery and charlatanry as that with 
which he regaled the public is quite 
enough. His audacious assertions, 
never proved, netted him hundreds of 


thousands of dollars. 
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If those archaic Fifth avenue stages, 
with their travesty horses, which are 
an eye sore to New York city, were 
handsome electric 
omnibuses, it be fine! 
The route traveled by the stages 


replaced with 


wouldn’t 


is over asphalt pavements, an ideal 
The 
street-car horse will soon disappear 


roadway for electric vehicles. 


from metropolitan thoroughfares, 
and the 
be the last ghost of equine 


May his days be few 


Fifth avenue stage horse 
will 
rapid transit. 
and briefly numbered in the land 
which he afflicts ! 

There was a time when the advent 
of electricity was regarded as a great 
danger and a thing to be fought 
against. No apparent vestige of this 
antagonism remains. In fact a very 
large proportion of our gas companies 
own their own electric plants. The 
statistics of gas companies will bear 
out this statement in a striking man- 
ner. It does not seem to be the 
object of the gas man to annthilate 
his competitor so much as it is to 
give the public the better service and 
thus let him die a natural death.— 
Progressive Age. 

It would add materially to the fund 
of universal knowledge and to the 
gayety of nations as well were Editor 
Brown to publish a reliable list of 
electric lighting companies that have 


‘died a natural death’ as a result 


of gas competition. 





We have received from a friend, 
who resides at the discreetly safe dis 
tance of Chicago, the following clip- 
ping from some irreverent publica- 


tion : 

‘*A scientist recently asserted that a man cou'd 
double his circulation by bathing his feet in tepid 
water, and now some r —— anton 's are having tanks 
fitted to their office stoves.’ 


” 


This ‘‘rural editor” is pleased to 
state that no tanks are necessary in 
the office of the ELECTRICAL REVIEW. 
Its circulation was never better, never 
pulsated over a wider field. During 
the past 60 days the office and news- 
stands’ sales of the ELEcTRIcAL RE- 
VIEW have doubled—another indica- 
tion that there is no need of a cold 
feet cure here. We throw this little 
bouquet in our own direction because 
of the excuse given us by the jocular 
brickbat projected by our western 
friend, and extend to him the assur- 
ance of our most distinguished con- 
sideration. 


A HOT-BREEZE ELECTRIC FAN. 

Heretofore the function of the 
electric fan has been to generate cool- 
ing breezes for the relief of sweltering 


humanity in hot weather. It would 


seem that there should be no serious 
hindrance to extending the usefulness 
of the electric fan and make it pro- 
vide currents of heated air for warm- 
ing us in cold weather. If an electric 
heater were constructed of the form 
and size of the face of the guard 
usually attached to electric fans and 
fastened to the guard, and if it were 
fed with current from the same source 
of supply as that which operates the 
it should follow that the fan 
propeller would force out and distri- 


fan, 


bute the warm air generated by the 
electric heater. Such an arrange- 
ment would be useful in warming 
bay-windows, cosy corners, and other 
places now difficult to heat, for the 
warm air could be forced in any 


desired direction. 





The city of Brooklyn is just now 
greatly agitated over a trolley car 
side doors, adopted by the 
Nassau line on its very extensive sys- 
When first introduced these cars 
met with favor, as they are open on 


with 
tem. 


one side, and the several doors of the 
cross aisles proved a convenience for 
the crush of people to get on at Park 
row, New York. 

of cold weather, 


With the coming 
however, the cars 
prove to be very unsatisfactory, on 
account of draughts, inability to land 
passengers on crossings, and general 
Mass 
meetings have been held and resolu- 
tions adopted condemning them. It 
is evident that the cars are a mistake 


clumsiness in construction. 


for Winter service, and President 
Johnson, who is an able street-railway 
man, will no doubt see that a change 


is promptly made. 








Miss Agnes Irwin, dean of Radcliffe 
College, who was recently chosen by 
Governor Wolcott, of Massachusetts, 
to serve on the Paris Exposition 
Commission, is a great-granddaughter 
of Benjamin Franklin. ‘This is a 
delicate manner of paying tribute to 
Franklin, the electrical experimenter 
and our first ambassador to France. 
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A CABLE TO OUR NEW PACIFIC 
COLONIES. 


Now that we have possessions jn 
the Pacific, the question of ready 
communication therewith, both for 
war purposes and for commercial 
transactions, becomes a prominent 
one. 

In an interview, Senator Cullom, 
chairman of the Hawaiian Commis- 
sion, expresses the opinion that we 
need a cable to the Sandwich Islands, 
and that it eventually ought to be ex- 
tended to the Philippines. A bill will 
be reported to Congress during the 
coming session embodying this recom- 
mendation. The cable should be 
built by citizens of the United 
and of American materials. 


States 





WALL STREET AND THE ELEC7RI- 
CAL STOCK MARKET. 

The past week has been an active 
one in the stock market. The general 
advance in the market since the elec- 
tions has been well sustained. The 
earnirgs of railways and industrial 
corporations, the cheapness of money 
and the defeat of the free silver idea 
have been the principal causes for the 
advance. It looksas if the free silver 
question were permanently settled, 
and doubtless the present material 
prosperity of the states which most 
strongly advocated it will have much 
to do with keeping it settled. The 
trade and financial returns for the 
week show that the activity in the 
stock market is paralleled in the gen- 
eral business situation. Nearly every 
industry reports progress and exp:n- 
sion since election day. Our exports 
for October were $7,000,000 greater 
than for the same month last year. 
The indications all point unmistaka)ly 
to a period of solid prosperity. 

On the New York Stock Exchange 
feneral Electric closed at 82 bid and 
82% asked, a loss of 3 point for 
the week. Western Union closed at 
93%4 bid and 9334 asked, a decline of 
Y point for the week. On the Boston 
Exchange American Bell Telephone 
closed at 281 bid. On the Philadel- 
phia Exchange Electric Storage Bat- 
tery common closed at 50 bid and 
50% asked. 

Wall Street, November 19. 
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A Letter From Mr. Tesla. 


New York, Nov. 18, 1898. | 
46 and 48 East Houston St _ { 
To THE E:p1IToR OF ELEcTricaL Revigw—Dear Sir: 


Under enclosure I forward a.copy 
of a letter which is self-explanatory. 
If you consider it a justice to me 
to insert it in your next issue, kindly 


do so. 
Yours very truly, 


N. TESLA. 





“THE ELECTRICAL ENGINEER ” ASKED 
TO EXPLAIN. 
New York, Nov. 18, 1898. } 
46 and 48 East Houston St. { 
Epirork \* THE ELECTRICAL. ENGINEER—<Sir ; 

By publishing in your columns 
of November 1% my recent con- 
tribut'‘on to the Electro-Therapeutic 
Socie: v, you have finally succeeded— 
after inany vain attempts made dur- 
ing x number of years—in causing 
mea -erious. injury. It has cost me 
great pains to write that paper, and I 
have «xpected to see it appear among 
other dignitied contributions of its 
kind. and, I confess, the wound is 
deep. But you will have no oppor- 
tunity for inflicting a similar one, as 
I propose to take better care of my 
pape’; in the future. In what man- 
ner \ow have secured this one in ad- 
vance of other electrical periodicals, 
who had an equal right to the same, 
rests with the secretary of the 
socie' v to explain. 

Your editorial comment would not 
concvrn me in the least, were it not 
my duty to take note of it. On more 
than one oceasion you have offended 
me, but in my qualities both as 
Christian and philosopher, I have 
alwa\s forgiven you and have only 
pitie | you for yourerrors. This time, 
thouch, your offense is graver than 
the } revious ones, for you have dared 
to cast a shadow on my honor. 

No doubt you must have in your 
possession, from the illustrious men 
Whom you quote, tangible proofs in 
support of your statement reflecting 
on my honesty. Being a bearer of 
high honors from a number of Amer- 
lean universities, it is my duty, in 
view of the slur thus cast upon them, 
toexact from you that, in your next 
issue, you produce these, together 
with this letter which, in justice to 
myse:f, I am forwarding to other 
electrical journals. In the absence 
of sich proofs, which would put me 
in the position to seek redress else- 
Wher, 1 require that, together with 
the } receding, you publish instead a 
tom) iete and humble apology for 





your insulting remark which reflects 
on me as well as on those who honor 
me. 

On this condition I will again for- 
give sou, but I would advise you to 
limit yourself in your future attacks 
to staiements for which you are not 
liable to be punished by law. 

N. ‘TESLA. 


Mr. Charles A. Schott, chief of the 
Computation Division of. the Coast 
and Geodetic Survey, has been 
Awarced the Wilde Prize by the 
French Academy ‘for his -work on 
terrestrial magnetism. 


ELECTRICAL REVIEW 


PERSONAL. 


Mr. R. J. Randolph, general sales 
manager of the Sterling Arc Lamp 
Company, New York, has left New 
York for a flying trip to Chicago. 

Capt. 'T. H. Brady, of New Britain, 
Ct., well known in electrical circles 
and one of the first manufacturers of 
electrical goods, has been elected a 
member of the House of Representa- 
tives of his state. Captain Brady’s 
many friends will congratulate him, 
and the state of Connecticut is assured 
of a capable and careful legislator. 

It was announced last week that 
president Timothy. Dwight had re- 
signed his position as president of 
Yale University, and that Prof. Geo. 
J. Brush had resigned his position as 
director of the Sheffield Scientific 
School of Yale University. Prof. 


Russell H. Chittenden was elected to . 


succeed Director Brush. Professor 
Brush has been made professor emeri- 
tus in the Sheffield Scientific School. 

Mr. R. Edwards, Jr.. of Edwards 
& Company, New York, manufactur- 
ing electricians, who was in Cuba as 
an officer of the Seventy-first Regi- 
ment of New York during the cam- 
paign, is now at his desk and again 
actively taking up his work in the 
electrical field. Mr. Edwards is one 
of a number of gentlemen who were 
volunteers from electrical ranks dur- 
ing the war who shed luster on the 
entire fraternity by their self-sacrifice 
and patriotism. 

Mr. F. E. Drake, formerly of the 
Cleveland office of the Walker Com- 
pany, has returned with the United 
States Commission to the Paris Ex- 
position and is now at the Waldorf- 
Astoria. Mr. Drake has accepted 
the position as chief of the mechani- 
cal and electrical departments of the 


United States section and chairman 
of the committee on plans. His home 
office will be in Chicago, and he will 
make various trips on behalf of the 
commission-general. 


Col. Jasper N. Keller, of Boston, 
general manager of the New Eng- 
land Telephone and Telegraph Com- 
pany, was a New York visitor last 
week, after an absence from the 
metropolis of nearly four years. Colo- 
nel Keller is one of the old-timers 
in the telephone and telegraph field, 
and has developed his company until 
it is one of the solid corporations of 
the country. The duties and re- 
sponsibilities of his important posi- 
tion have neither changed his youth- 
ful temperament nor good looks, and 
his friends.in New. York are always 
} leased to extend a cordial welcome 
to him when he ventures from the 
Hub to the metropolis of the western 
hemisphere. 


TELEPHONE IMPROVEMENTS AND 
RATES IN NEW YORK CITY. 

‘The successful inauguration, last 
week, of what is technically known as 
the common battery system in one of 
the large telephone exchanges of New 
York city marks a distinct step in 
advance. This means the concentra- 
tion at the central office of the entire 
battery service and its elimination at 
the telephone station of the sub- 
scriber, and also does away entirely 
with the calling bell, the lifting of 
the receiver from the hook sending 
the’necessary instantaneous signal to 
the operator. The signaling drop in 
the central office is replaced by the 
more accurate and unmistakable sig- 
nal of a brightly lighted miniature in- 
candescent lamp. Poubtless these im- 
provements will be extended through- 
out the entire system, but a work of 
such magnitude will require consider- 
able time. 

This city has always been looked 
upon by the expert telephone en- 
gineers of the world as leading in all 
practical and technical work tending 
to increased efficiency. It is notice- 
able that representatives of this busy 
branch of the electrical field from 
London, Paris, Berlin,Sweden, Japan, 
etc., have made this city the chief 
center of all their investigations. 
This is particularly true of the past 
two or three years, as the personal 
columns of the ELECTRICAL REVIEW 
prove. It is safe to say that the city 
of New York, in respect to complete 
and up-to-date telephone service, 
stands at the head, and that is why it 
is the Mecca of the telephone experts 
of the world. 

In making these observations on 
the telephone situation, we feel in- 
clined to dwell upon the advanced 
results obtained in recent years in the 
great metropolis of New York city. 
These results reflect in a marked 
degree the success that follows where a 


‘great public service system is properly 


managed. ‘There is undoubtedly the 


, most complete and most costly tele- 


phone plant in the world in the terri- 
tory mentioned, and service is fur- 
nished over metallic circuits to 
nearly 30,000 subscribers, a far 
larger number than in any other 
great capital. More than two-thirds 
of this large number have been added 
during the last five years. Such a 
growth indicates unmistakably that 
service and charges are meeting with 
public approval. One reason of this 
extension of the telephone system in 
New York is undoubtedly du to the 
fact that the rates are based on the 
correct theory ; namely, the message 
rate. We have noticed, and it prob- 
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ably has been noticed by many others. 
that the annoying reply of ‘“‘ busy” 
from the central office operator is 
becoming less numerous day by day. 
This is largely due to the establish- 
ment of many branch exchanges, each 
with several lines to the general svs- 
tem, the number of lines correspond- 
ing to the amount of business. This 
shows that the subscriber is awaken- 
ing to the fact that he should provide 
adequate telephone facilities, taking 
care that no incoming message to 
him is lost or delayed, and that his 
own outgoing calls can always be 
made promptly. This is good busi- 
ness. 

Many attempts to establish tele- 
phone systems here to compete with 
the existing one have been announced. 
We should not fancy the undertak- 
ing. One of the ablest telephone men 
in this country, not now actively en- 
gaged, when asked recently under 
what terms he would install a modern 
competitive telephone system in 
Greater New York, replied, ‘‘ 1 would 
want 10 years’ time, and $20,000,000 
of capital.” The statements we 
have seen from time to time 
about establishing such a system 
here in a period of one or two 
years’ time indicate ignorance of 
the problems involved. The practical 
work of a period of 20 years, devoted 
to securing rights, subway facilities, 
central office buildings and electrical 
improvements comprises an experi- 
ence that can not be duplicated with 
ease. We are reminded of the mili- 
tary engineer who was ordered to 
build a bridge in a certain time, and 
was told that any requisition he made 
would be instantly honored. His 
first requisition was for 160 men, ex- 
perienced bridge builders, each 18 
feet high ! 

Mention should also be made of 
the vast increase in the use of the 
public telephone. The reduction of 
the charge from 15 cents to 10 cents 
has evidently proved an excellent 
idea, judging from the increased busi- 
ness to be noted at the various public 
telephone stations, and also the in- 
creased number of such stations. It 
is a convenience that we expect to 
see extended with all possible 
rapidity. 

These facilities for prompt commu- 
nication are particularly valuable in 
that they so easily connect with the 
long-distance system which now ex- 
tends from Maine to Iowa. The fact 
that from every telephone station in 
New York, public or private, the 
user may talk satisfactorily to points 
1,500 miles distant, excites the wonder 
of all visiting foreign experts. 
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TRANSMISSION OF POWER 
THROUGH THE AIR WITH- 
OUT WIRES. 





BY PROF. JOHN TROWBRIDGE IN THE 
‘“ SCIENTIFIC AMERICAN.” 


Mr. Tesla has recently patented a 
method of transmitting power through 


FELEAWONE An CAR (NE 
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the air without the use of wires. This 
method consists in producing a very 
great difference of potential between 
a high point in the atmosphere, 
reached by a wire connected to a 
balloon, and a distant point on a 
balloon, which in turn is connected 
through a step-down transformer with 
the earth. A step-up transformer 
produces the high potential at the 
sending station, or at the first bal- 
loon, and the difference of potential 
thus created produces a current of 
conduction through the rarefied air 
to the second balloon, and thence 
through the step-down transformer to 
earth. Mr. Tesla relies upon the good 
conductivity of rarefied air to high 
electro-motive force. 

Some recent experiments I have 
made with high electro-motive force 
are interesting in regard to the sug- 
gestion of Mr. Tesla, and are in con- 
tinuation of those I described in the 
Scientific American for January 15, 
1898. At that time my apparatus 
was capable of producing 1,200,(00 
volts. It can now produce 3,000,000. 

Up to the point of 1,500,000 volts 
the length of the electrical discharge 
in air appears to be closely propor- 
tional to the electro-motive force. 
When this voltage is exceeded, the 
length of the spark no longer increases 
in proportion to this force, for in- 
stance, and electro-motive force of, 
approximately, 3,000,000 volts pro- 
duces a spark of about seven feet in 
length, when it should excite one at 
least 10 feet long. ‘The reason of this 
diminution is readily seen when the 
operation of my apparatus is examined 
in the dark. 





ELECTRICAL REVIEW 


From both terminals, and from the 
conductors to those terminals, there 
is a luminous brush discharge to the 
walls and floor of the room. The 
main portion of the discharge is, so 
to speak, shunted through the air, 
which breaks down with facility at 
such high voltages. The high electro- 





1.—Sixty-Point STROMBERG-CARLSON TELEPHONE PLvuG Box. 


motive force exerts a similar action to 
that of diminished air pressure. 

In the case of rarefied air, one sees 
the luminous area of discharge on the 
positive terminal extend farther and 
further from the point of the termi 
nal, thus indicating that there is an 
increased flow through the rarefied 


and when the phenomenon is carefully 
examined, it is perceived that the dis- 
ruptive sparks occur on the surface 
of the water inside the tubes, which 
vaporize the water and thus lead to 
an explosion. The layer of air con- 
ducts more readily than the water. 
The same phenomenon can be shown 
by interposing a conductor made of 
plumbago and infusorial earth, raak 
ing a resistance of about 10,600 ohms 
between the terminals of the appara- 
tus. A spark passes over the surface 
of such a conductor through the air, 
if the length of such a conductor does 
not exceed 10 or 12 inches. 

I found also that the spark pre 
ferred to jump through five centi- 
meters of air to passing through 1,000 
ohms of a copper sulphate solution. 
Thus the air evidently breaks down 
with increasing readiness when the 
electro-motive force is increased be- 
yond a certain limit. 

One of the most striking experi- 
ments in this connection can be per- 
formed by coating a board with a thin 
layer of plumbago, which is polished 
upon the surface in such a manner as 
to make a resistance of about 1,000 
ohms between broad terminal bands 
of copper. When a discharge under 
a difference of potential of 1,000,000 
volts passes between the terminal 


Vol. 33—No, 21 


entire apparatus lifted three feet from 
the floor. A certain portion of the 
loss was thus obviated, but when dig. 
charge takes place, sparks an inch 
long can be drawn from the neighbor. 
ing brick walls, and the entire room 
seems to be filled with brush dis. 
charges. 

I believe, therefore, that beyond 


1,000,000 volts, the length of the 4 


spark is no longer proportional to the 
voltage, and that this departure from 
proportionality is due to the initial 
resistance of the neighboring air 
becoming less and less. In order to 
get the full effect of the voltaze of 
my machine, I believe that it should 
be placed 30 or 40 feet above the 
earth and at a distance from neigh- 
boring masses. ‘I'he apparent length 
of lightning discharges at low alti- 
tudes is therefore no criterion of the 
voltage which produces these dis. 
charges; for there must be great 
leakage, which necessitates an excess 
of electro motive force to produce the 
discharge. On the other hand, the 
discharges in higher regions of the 
atmosphere are much lengthened on 
account of the increased conductivity 
of the medium. 

In view of the experiments which 
T have described, I am led to believe 
that ordinary atmospheric air under 
very high voltage acts like a fuirly 
good conductor, and I can conceive 
of such a high electro motive force 
that the initial resistance of air might 
not be more than the resistance of 
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air. In ordinary atmospheric air the 
same increase of electrical conductiv- 
ity takes place under the action of 
great electro-motive force. When dis- 
charges produced by 1,000,000 volts 
or more are excited between terminals 
six feet apart, in tubes filled with 
water, the tubes are speedily burst, 


bands. the entire surface of the con- 
ductor becomes luminous. 

When my new apparatus was first 
set up, the coated surfaces of the 
Leyden jars were not more than a 
foot from the floor. On account of 
the great loss due to electrostatic in- 
duction, I determined to have the 





metals. ‘The loss of electrical everg! 
in producing difference of potential 
of 3,000,000 volts at a distance of 10 
feet from the terminals of my m& 
chine is very great, and in employing 
such high voltages Mr. Tesla could 
only obviate great loss by lifting his; 
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November 23, 1898 


THE EARTH AND ITS ATMOSPHERE. 





‘A CRITICYSM AND ITS ANSWER. 





AN INQUIRY. 

To THE Eprror oF ELEcTRICAL REViEW: 
In your issue of November 2, in an 
article dated New York, October 29, 
and entitled ‘‘ Tesla’s Aerial Power 





ELECTRICAL REVIEW 


capable of giving astonishing electri- 
cal manifestations, and in the upper 
strata electrical excitement of a most 
intense character would not, if mani- 
fested, cause any surprise to the mod- 
ern thinker. What is a storm, if it 
be not a condition attended by the 
friction of the lower strata upon the 


could generate stupendous amounts 
of electricity. And it is quite as easy 
to believe—indeed, it would seem 
necessary to believe—that there are 
in the atmosphere movements just 
like the ocean tides, since air is as 
subject as water to the laws of gravi- 
tation. fT. J. M. 


New York, November 12. 








Fic. 3.—BOOKKEEPING DEPARTMEN’ EQUIPPED WITH S1TROMBERG-CARLSON DESK TELEPHONES. 


Transmission,” T. J. M. says: ‘‘What, 
then, should be the effect of the earth 
rotating at its enormous speed under 
the friction of the atmosphere —a globe 
billions of times the surface of the 
archaic electric machine?” 

If [ am not mistaken, there is no 
“friction of the atmosphere” with 
the carth. The atmosphere moves 
with the earth. Did it not, we should 
be swept from its surface by the en- 
ormous velocity of our motion through 
the atmosphere. 

There is no friction at the ‘* upper” 
surface of the atmosphere, for there 
isabsolutely nothing to cause friction. 

It seems to me that ‘I’. J. M. must 
seek another explanation of the source 
of electricity that causes the electrical 
phenomena of the atmosphere. 

S: Bt... M. 

Ithaca, N. Y., November 4. 





THE ANSWER. 
To Tae Eprror oF Evectricat Review : 

If‘*S. R. M.” had read discriminat- 
ingly he would have understood differ- 
ently. Asa whole, the earth and its 
atmosphere move together, or at least 
the text-books.teach the student to 
Consider the fact settled. But there 
are great disturbances constantly hap- 
ening in the air and over vast areas 
and which can have tremendous effects 


earth’s surface, and probably of the 
lower strata against the higher strata 
of air? Yet the storm may be, and 
often is, raging furiously over an area 
of a million square miles or more. 

In the absence of the right sort of 
data. namely, observations and records 
of what is going on away up in our 
atmosphere, no one can say what is 
the primary cause of these great areas 
of high and low pressure. 

Many days one can look up and 
observe several strata of clouds, each 
layer moving in an independent direc- 
tion, proving the existence of stratum- 
friction, the clouds being merely the 
finger-boards or pointers, and having 
no relation to or bearing upon the 
fact of independently moving layers 
of air and the friction necessarily 
occurring. 

And what is the cause of the steadily 
moving trade-winds in different parts 
of the world? Why is it that in a 
given locality the most destructive 
wind-storms always blow in the same 
direction ? Text-bocks to the con- 
trary, it is by no means demonstrated 
that there is no friction between the 


earth and its atmosphere. It is quite 
easy to conceive the idea of some fric- 
tiou, and easy to understand how the 
differential *‘ winds” thus caused can 
take all sorts of directions. And a 
very little of that kind of disturbance 


An Extensive Interior Telephone 
System. 

An unusually large and conven- 
iently arranged intercommunicating 
teiephone system has recently been 
installed by the Strom- 
berg—Carlson ‘Felephone 
Manufacturing Company, 
of Chicago, in the new 





offices of the People’s 
Gas Light and Coke 


Company, Michigan ave- 
nue and Adams street, 
Chicago. ‘This modern 
plant affords a good ex- 
ample of the extent of 
the use and convenience 
of private telephone sys- 
tems. In Fig. 2 is shown 
an interior view of one of 
the gas company’s appli- 
cation offices on the main 
floor, showing six private 
telephone instruments, 
one at each window, and 
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view of which is shown in Fig. 3. At 
each bookkeeper’s desk is a long swing- 
ing arm telephone and plug-box, and 
any one of these instruments can 
also be directly connected with any 
of the offices on the main floor. 

In this system the telephone user 
is not obliged to first call the operator 
at the central exchange, but completes 
the calling circuit to the station 
wanted by inserting a plug in the 
number desired, regardless of where 
the plug of the instrument called may 
be. ‘Thus, should a user neglect to 
disconnect an instrument when 
through, or fail to replace the plug 
in the home number, it does not pre- 
vent that station from being called 
by any other. The talking circuit 
is completed by the person calling 
placing the plug in the home number. 

Besides the system between the 
bookkeeping department and _ the 
offices on the main floor, and entirely 
independent of it, is a system of the 
same kind between the officers of the 
company and the heads of depart- 
ments. In Fig. 4 is illustrated a 
pedestal, which stands beside the desk 
in the president’s private office, with 
a desk telephone and plug-switch for 
the oftice system and a telephone con- 
nected with the public exchange. 
‘These pedestals are supplied with the 
private system, and are specially made 
to accommodate the public exchange 
telephones as well as private plant in- 
struments. 

the regular Stromberg — Carlson 
long-distance telephones are used in 
a system of this sort and in cities 
where independent public telephone 
exchanges have been established, the 
private system is connected directly 
with the public exchange, and the 
separate telephones are not required. 
The system can be installed with a 
generator call-bell or battery cail. 





also three telephones con- 
nected with the public 
exchange. Each office on this floor is 
equipped with a portable desk tele- 
phone and a 60-point plug-box like 
that illustrated in Fig. 1. Any of 
these instruments can be directly con- 
nected with any of the instruments 
in the bookkeeping department, a 


Fig. 4.—STROMBERG-CARLSON PEDESTAL TELEPHONES. 


Where the distances are not too great 
the battery call is the most conven- 
ient, and where a large amount of 
outside construction is required the 
generator call is considered the most 
satisfactory. In the battery-call sys- 
tem, the ringing and talking batteries 
may be placed at the central office. 
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Telepbone ews 
...and Comment 


It is rumored that an automatic 
telephone system may be installed by 
local capitalists at Columbus, Ohio. 





It is rumored that the gentlemen 
who were the projectors of an inde- 
pendent system to be constructed in 
Wichita, Kas., have abandoned the 
scheme. 


The Cincinnati Bell Telephone 
Directory for November has been 
issued by the City & Suburban Tele- 
graph Association. As usual, it is a 
model of good arrangement and con- 
venience. 


Mr. E. C. Spaulding, of Atlanta, 
Ga., has been appointed temporary 
receiver by Judge Emory Speer for 
the Augusta, Ga., Telephone and 
Electric Company. ‘The petition was 
filed by Marion Erwin, attorney for 
Thomas & Post, New York. 





The work of installing the tele- 
phone system between the various 
offices of the new City Hall at Peoria, 
Ill., is in progress. Seventeen offices 
are supplied with telephones, and 
each has a switchboard with 16 num- 
bers, thus allowing any office to 
readily converse with any other office 
in the building. 





Mayor Lang recently sold to the 
two highest bidders two franchises to 
operate telephone lines in Paducah, 
Ky. The Kentucky Electric Com- 
pany bought one for $100 and the 
American Telephone Company the 
other for $15. The East Tennessee 
‘Telephone Company did not bid. It 
is operating the present telephone 
system in Paducah. 





The Missouri & Kansas Telephone 
Company and the American Telephone 
and Telegraph Company on Novem- 
ber 15 opened the long-distance tele- 
phone lines from Kansas City, Mo., 
to St. Louis and the East. The open- 
ing was under the auspices of the 
Kansas City Commercial Club, and 
was held at the club rooms at 8 o’clock 
intheevening. Addresses were made, 
music was sent by telephone, and other 
demonstrations were made showing 
the possibilities of long distance tele- 
phone communication. Light refresh- 
ments were served. ‘The ELECTRICAL 
REVIEW is indebted to Secretary N. 
It. Ferguson, of the Missouri & Kansas 
Telephone Company, for an invitation 
to be present. 


ELECTRICAL REVIEW 


The City Council of Niles, Mich., 
and the local Bell Telephone Com- 
pany are on the verge of an interesting 
dispute. When the late Gilliland 
system was working, the Bell com- 
pany furnished the city with two 
telephones free of charge. Since the 
Gilliland system has gone out of exist- 
ence the Bell people have presented 
bills for telephone rentals, and 
threaten to remove their instruments 
if they are not paid. ‘The bills, it is 
said, will not be paid, and, in turn, 
the mayor and aldermen declare if 
the telephone company attempts to 
carry out its threats they will order 
every pole and line removed from the 
city, for the Bell company, it is 
claimed, was never granted a fran- 
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A Chloride Accumulator for 
Electric Vehicles. 


The Electric Storage Battery Com- 
pany, of Philadelphia, is now manu- 
facturing a special type of chloride 
accumulator for electric vehicles 
which they designate as type ‘“‘M.V.” 
7, and which is illustrated herewith. 
These cells embody the best type of 
construction for this special service, 
where weight is of so much impor- 
tance. The capacity per pound of 
cell has been greatly increased over 
the company’s standard types, while 
the efficiency and durability, it is said, 
have been greatly improved over pre- 
vious types for this class of work. 
Cells of this special construction 


A CHLORIDE ACCUMULATOR FOR ELECTRIC VEHICLES, 


chise in Niles. Interesting develop- 
ments are expected. 
er 

Trolley cars began to run on the 
North Hudson County Railway Com- 
pany’s Grove street line from Jersey 
City to Hoboken on November 17, 
and in a few days the last horse-car 
line in Hudson County will have be- 
come a thing of the past. The trolley 
line extends south only as far as 
Grove street and Newark avenue, and 
until arrangements have been made 
with the North Jersey Street Railway 
Company to run the cars over their 
line from that point to the ferry, 
passengers will be transferred to the 
terminus by horse cars. 





have been exclusively adopted and 
are extensively used by the Electric 
Vehicle Company in operating their 
electric cab and livery business in 
New York city on a large scale, and 
also the Pope Manufacturing Com- 
pany (motor carriage department), 
of Hartford, Ct., in their numerous 
types of automobiles. Results are 
reported to have been most satisfac- 
tory in these applications, and have 
demonstrated conclusively that elec- 
tric vehicles are commercially success- 
ful and economical in operation. 

The containing jars of the various 
sizes of these cells are made as light 
as consistent with the requirements 
of this service, and they are not heavy 
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enough for use except where coutigu- 
ous cells or sides of trays afford them 
proper support. 


—~_—— ~<a — 


Death of J. E. W. Keely. 


John HE. W. Keely, the ‘‘ Keely 
Motor Man,” died at his home in 
Philadelphia, on November 18. He 
was born in 1837. For twenty-five 
years he had posed before the public 
as the discoverer of a new fore in 
nature. He had a great jargon of 
alleged scientific knowledge with which 
he impressed many credulous }: ople 


and secured large sums of money, 
Among these was Mrs. Bloomfield 
Moore, of Philadelphia, who is said 
to have given Keely over $100,000 at 
various times. None of his alleged 
inventions was ever patented. 





a 


— be 


New [lembers of the New Y 
Electrical Society. 


ork 


At the meeting of the New York 
Electrical Society, held on Noveniber 
17, the following 25 new members 
were elected : 

Prof. J. Burkitt Webb, Stevens 
Institute, Hoboken, N. J.; Hubert 
Greaves Webb, Glen Ridge, N. J.; 
Henry V. Parsell, 31 East Twenty- 
first street, New York city; Jo-eph 
White Stickney, 76 Ilicks street, 
Brooklyn, N. Y.; Augustus Tread- 
well, Jr., Electric». Storage Battery 
Company, 20 Broad street, New Y ork 
city; Morton Arendt, 42 West 126th 
street, New York city; W. G. Burns, 
423 West 117th street, New York 
city; Theo. H. Joseph, 32 Nast 
Seventy-fourth street, New York 
city; Bernhardt Hoffman, New York 
Telephone Company, 15 Dey street, 
New York city; W. I. Thompson, 
136 Sumner avenue, Newark, N. J.; 
Frank R. Wainwright, Chesley |lec- 
tric Company, 20 Cortlandt street, 
New York city; Thomas J. Buckley, 
Tenafly, N. J.; St. John P. Chilton, 
11 West Thirty-ninth street, New 
York city; William Newton Ryerson, 
Montclair, N. J.; Thomas J. Fay, 
Electrical Engineer School of Corre- 
spondence, 120 Liberty street, New 
York city; J. E. Woodbridge, editor 
Electrical World, 9 Murray street, 
New York city; Charles E. Dustin, 
Excelsior Electric Company, Brook- 
lyn, N. Y.; Henry B. Cutter, 1112 
Sansom street, Philadelphia, Pa.; 
Alexander McGill, 1190 Madison 
avenue, New York city ; Charles T. 
Child, electrical editor ELnginecring 
Magazine, 120 Liberty street, New 
York city; Lieut. W. D. Weaver, 
American Electrician, 26 Cortlandt 
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street, New York city; Dr. Louis 
Duncan, Empire Building, New York 
city; A. E. Clifford, American Flee- 
trician, 26 Cortlandt street, New 
York city; A. Stamm, Chesley Elec 
tric Company, 601 Newark street, 
Hoboken, N. J.; V. C. Gilpin, Cutter 
Electric and Manufacturing Com- 
pany, 120 Liberty street, New York 
city. 
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New Bipolar Telephone Receiver. 

A telephone receiver has recently 
been developed which is designed to 
obviate many of the troubies, par- 
ticularly that of variation of adjust- 
ment, which seems worthy of descrip- 
tion 

It is to be known as the ““W & C” 
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receiver and is of the bipolar type, 
excellently finished and modeled, 


showing careful workmanship as 
to the mechanical and electrical 


design. 

‘he cuts, Figs. 1 and 2, represent 
the longitudinal sections of the re- 
ceiver, showing the heavy magnet, 
brass spools, and the new method of 
fastening the interior of the shell, so 
that expansion and contraction from 
atmospheric changes of the shell af- 
fect the adjustment in no way. As 
will be seen by the cuts, the magnets 
are secured to the pole-pieces by a 
bolt, which binds the two together 
upon the brass bed-plate. Thus the 
whole interior is as one piece. ‘This 
is all held in the shell by two ma- 
chine screws at a point so near the 
diaphragm that the shell can contract 
or expand without changing the 
adjustment. 

‘The pole-pieces are nickel-plated 
brass, and the soft iron cores are 
milled off absolutely even and parallel. 
Wherever the connections from pole- 
piece and magnet occur the surfaces 
are milled, thus giving the best pos- 
sible contact space. 

The shell is of the best hard rubber 
and is turned off and polished. The 
interior of the shell is not round, but 
is rectangular, with the corners 
rounded, thus forming a close fit for 
the magnet and giving great strength 
to the shell itself. 
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The aim of the makers, Messrs. 
Whitman & Couch, 190 Summer 


street, Boston, is to have this piece 
of apparatus, which is perhaps the 
most important in the whole realm 
of telephony, become recognized as 
receiver 


the most successful 


developed. 


yet 





Electrical Construction in New 
York State. 

Electrical construction interests 
throughout New York state are in 
an unusually prosperous condition at 
the present time. Mr. W. C. Ballda, 
manager of the Utica Electrical 
Manufacturing and Supply Company. 
informs the ELEcTRICAL REVIEW 
that among the installations of plants 
which they are now making are: 
150-light equipment for the Perkins 





Fig. 1.—E.ectric CARRIAGE LAMP. 


Lumber Company, at Parkers, N. Y.; 
a 250-light plant adapting an ‘‘ Eddy” 
dynamo and “‘ Jandus” arc lamps at 
the New York Mills, New York 
Mills, N. Y.; at Waterville, N. Y., 
an interesting installation is being 
made for Mr. M. W. Terry. A 250- 


light ‘‘ Eddy ” dynamo is being used, 
and water-power will be gotten by a 
‘¢ Munson” water-wheel This plant 
will be for lighting Mr. Munson’s 
private residence, and several resi- 
dences of neighbors in the same 
vicinity. The Utica company has 
also been awarded by the Municipal 
Commission of Herkimer, \. Y., 
the contract for remodeling the are 
lighting plant and for putting in a 
new 200-horse-power Corliss engine, 
a 50 horse-power high-speed 275-kilo- 
watt two-phase Westinghouse alterna- 
tor, and construction work for 5,000 
incandescent lamps, in addition to 
the arc system. 
Saseicsdailiaaas Titian 
Electric Heating. 

The development of electric heat- 
ing systems is well illustrated by an 
examination of the recent catalogues 
and descriptions issued by the Ameri- 
can Electric Uleater Company, De- 


. troit, Mich. The variety of apparatus 


now includes almost every form that 
might be required, and in some of 
the devices the success is so marked 
that they ought entirely to do away 
with the old forms and methods; for 
instance, the soldering irons, which 
are heated and maintained at the 
right heat by flexible wire running to 
the handle, which permits their use 
freely ; the electric laundry irons and 
tailor irons, which are made similar 
in principle to the soldering irons, 
though, of course, adapted for their 
specific purposes. The portable elec- 


tric air heaters made by this com- 
pany are also unique and operate 
successfully, giving a soft heat, which 
because 


is noticeable, no odor is 





Fis. 2.—BAtrrery FoR ELesctric Bicycle 
AND CARRIAGE LAMPs. 
evident. This little device consumes 


about one watt per cubic foot of air 
to be heated when the maximum heat 
is desired, and operates on an ordinary 
110-volt current, though itis wound for 
any voltage up to 250. Thisis peculiarly 
designed for small rooms, as the heat 


331 


becomes apparent very quickly after 
the current is turned, and can be as 
instantly shut off when the right 
temperature has been reached. The 
American Electric Heater Company 
would be glad to send _ illustrated 
catalogues and information on applica- 
tion. 


_— ee 


An Electric Bicycle Lamp. 

The United States Battery Com- 
pany, of New York city, has re- 
cently brought out an electric storage 
battery in miniature, which is meet- 
ing with excellent success as a jamp 
for bicyclists. The battery is very 
compact. as shown from the illustra- 
tions we present,and the company has 
evidently struck that happy mean as 
to price and cost of renewals that will 
undoubtedly prove satisfactory to a 
large clientage. It is stated that the 
batteries will furnish a steady light 
from 12 to 15 hours, and as a great 
number of supply depots are being 
arranged for it will be an easy matter 
for the users of this lamp to make 
exchanges of impaired batteries for 


new ones, and the expense is re- 
markably small. 
The batteries are also adapted for 


house lamps and carriage lamps and 
new designs have been made for this 
purpose. The company is at present 
located in ‘I'wenty-third street, New 
York city, but has arranged for a 
large factory on Flatbush avenue, 
Brooklyn, and will have downtown 
oftices in this city. Mr. H. W. Dar- 
ling and ethers are identified with 
the company. 
sie me 
The ELectricaL REVIEW has re- 


ceived from the secretary a copy of 





Fic. 3.—E.Lectric BieycLeE LAMP. 


the report of the seventeenth annual 
meeting of the American Street Rail- 
way Association, held in Boston, Sep- 
tember 6-9, 1898. The pamphlet is 
embellished with a handsome steel 
engraved portrait of president Albion 
E. Lang, of Toledo, Ohio, 
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HIGH-VOLTAGE POWER TRANS- 
MISSION. 





READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
OMAHA, JUNE 30, 1898, BY CHAS. 
F, SCOTT. 

Several years ago an investigation 
of the conditions and requirements 
incident to the use of high voltages 
was undertaken by the engineering 
department of the Westinghouse Elec- 
tric and Manufacturing Company. 
In this experimental investigation 
the size of the apparatus and the con- 
ditions of the tests were as far as 
practicable such as would prevail in 
actual work. 

The transformer, the sine qua non 
of high-voltage working, received first 
consideration. A design suitable for 
large sizes was worked out and tested; 
then high - voltage windings were 
made. Attention was next directed 
to the line insulator. 

New phenomena were liable to be 
presented at higher voltages, and it 
was necessary to determine what they 
were, also how to meet the require- 
ments which they impose. New 
forms and sizes of insulators were de- 
signed, made and tested to determine 
the losses which would occur and the 
limit at which they would break 
down. 

The luminosity and the hissing 
sound emitted by the connecting 
wires of high voltage suggested a 
loss which might be an appreciable 
addition to that over the surface of 
the insulators. It was found that a 
very considerable loss of energy took 
place between the wires—a loss which 
at high voltages was much in excess 
of that across the surface of the in- 
sulators. 

Mr. L. L. Nunn visited Pittsburgh 
at this time and became much inter- 
ested in this work. He was a pioneer 
in power transmission, having put in 
the first large alternating-current 
transmission plant in this country; 
namely, that at Telluride, Colo., 
which was designed by the writer and 
described by him* at the general 
meeting of this institute in 1892. It 
was proposed that this work be taken 
up conjointly by the Westinghouse 
company and Mr. Nunn, and prose- 
cuted on a much enlarged scale, by 
operating the original motor over a 
high-voltage line. In a report to the 
vice-president and general manager 
of the electric company, dated April 
2, 1895, the writer said: ‘‘ The trans- 
formers would be arranged to give a 
line pressure of 10,000, which is to 


~ * Transactions, vol. ix, p. 425. 
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be increased by suitable steps to pos- 
sibly 50,000 volts. * * * ITregard 
this as an excellent opportunity to 
make a thorough and extremely im- 
portant and valuable test of high- 
tension working under difficult prac- 
tical conditions, which our company 
should take up and carry out as fully 
as possible.” Raising and lowering 
transformers were made and sent to 
Telluride, and power for the 100- 
horse-power synchronous motor was 
transmitted at voltages far exceeding 
any which had been previously used 
anywhere. Exceptional facilities were 
afforded for observing the practical 
operation of high-tension working 
under severe climatic conditions, and 
for making measurements. The re- 
sults of the work were so assuring 
that the Telluride Power Transmis- 
sion Company has lately installed a 
plant which is in commercial opera- 
tion at 40,000 volts and is now mak- 
ing an increase in the plant. This 
work has been continued on experi- 
mental circuits at East Pittsburgh, 
and some measurements have been 
made at Niagara. 

The work which has just been 
briefly described was an investigation 
into an unknown field. It has been 
progressively and systematically car- 
ried out, and it has determined results 
which were unforeseen, and which are 
of both theoretical interest and prac- 
tical importance. 

This present paper describes the 
more interesting and important parts 
of this work, and gives the methods 
by which measurements have been 
made and the results which have been 
reached. A number of points of in- 
terest and importance are given with 
regard to long-distance transmission 
plants now in operation. 

In 1891 the Westinghouse company 
furnished transformers for the 10,900- 
volt transmission to San Bernardino 
and Pomona. ‘Twenty transformers 
were used ina set, each giving a press- 
ure of 500 volts and the 2v in series 
10,000 volts. This arrangement made 
the insulation within the individual 
coils a matter of comparative ease. 
The insulation between the coils of 
the high-tension circuit and other 
parts of the transformer was secured 
by allowing a space, which was filled 
with oil. 

The first arrangement of trans- 
formers for giving from 30,000 to 
50,000 volts was made by using a 
number of transformers, each giving 
10,000 or 15,000 volts. The low- 
tension circuits of the several trans- 
formers received current from an in- 
sulating transformer in which there 
were a number of separate coils, each 
one supplying a_ separate raising 
transformer. An arrangement of this 
kind was used for obtaining the high 


voltages in the exhibit of the West- 
inghouse company at the World’s 
Fair. <A large transformer was de- 
signed in January, 1894. The out- 
put of 200 kilowatts was many times 
greater than that of any transformers 
which had been made by the Westing- 
house company. The _ transformer 
was oil-insulated and was cooled by 
water flowing through a pipe im- 
mersed in the oil. This transformer 
was pronounced a success, and the 
type was adopted and has been fol- 
lowed ever since as a standard, except 
that the water-cooling is employed 
only on the largest sizes. 

The transformer was then rewound 
for 40,000 volts and a somewhat re- 
duced output. ~ It was operated at 
this voltage for a short time, when it 
was found that through an oversight 
the insulation between layers was in- 
sufficient.. In October the high- 
tension coils were rewound for 60,000 
volts, and the transformer is still in 
use after many months of varied 
service and a considerable period of 
inactivity. 

The making of a single large trans- 
former for a very high voltage natu- 
rally involved new difficulties. Above 
10,000 or 20,000 volts there was an 
unexplored and uncertain field in the 
matter of insulation. Materials which 
were commonly used at ordinary volt- 
ages might have very different char- 
acteristics under the new conditions. 
Tests were made on materials before 
the first high-voltage transformers 
were made, and it has been contin- 
ued. The large high-tension trans- 
former as made to-day was not de- 
signed in a week or a month. but it 
has been an evolution based upon ex- 
perimental tests and experience in 
continued operation. ; 

After a high-voltage transformer 
was constructed, the insulator natu- 
rally presented itself as a fundamental 
factor in transmission. The requisites 
of an insulator for high-voltage work 
are that it shall have a die'ectric 
strength sufficient to prevent the cur- 
rent passing directly through the 
material, that its dimensions shall be 
large enough to prevent the passage 
of current over the outside of the 
insulator to its support, and that the 
resistance, both of the material and 
its surface, shall be sufficiently high 
to prevent undue loss of energy. In 
addition to these fundamental elec- 
trical requirements are those of a 
mechanical nature involving strength 
and convenience. ‘These properties 
must of course be permavent, and 
not liable to deterioration while in 
service. 

Up to this time very little attention 
had been given to the manufacture 
and design of high-tension insulators. 
There were available for our labora- 
tory tests the glass insulators which 
we had designed for the 10,000-volt 
transmission line at San Bernardino 
and Pomona, California. (See paper 
of Mr. G. H. Winslow,* before the 
general meeting of the institute in 
1895.) 

A much larger glass insulator was 
made having the so-called ‘‘ helmet ” 





* Transactions, vol. xii, p. 405. 
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form, which was probably the begin- 
ning of a type which is now quite 
common. The large glass insulator 
presented mechanical difficulties in 
manufacture, and recourse was had 
to porcelain. An insulator was de- 
signed to be under-hung, the top of 
the insulator being supported in an 
inverted cup which was to be bolted 
to the under side of the cross-arm. 
From the bottom of the insulator a 
pin extended which was anchored in 
a hole in the insulator and held the 
wire several inches below the porce- 
lain. The object was to place the 
wire below the cross arm so that 
the snow which might pile up on the 
cross-arm would not come near the 
insulator. The wire, moreover, in- 
stead of being supported upon the 
top of the insulator, where it is in 
connection with an extended wet 
surface, would be supported from 
the part of the insulator which is 
most protected and the driest. 

An interesting evolution then began 
to take place in the manufacture of 
porcelain. There were eight or ten 
steps in this history, in which insu- 
lators which were presumed by the 
manufacturer to be satisfactory were 
broken down on high-voltage test. 
Porcelain which presented a beautifu!, 
smooth, glazed surface was often found 
to contain internal cracks or cavities 
which were soon traversed by the cur- 
rent. In other cases bits of pebbles 
or other impurities were found. In 
still other cases the porcelain was not 
homogeneous and was not compact, 
or the material was porous and ab- 
sorbed a drop of ink almost as readily 
as a lump of sugar would do. ‘The 
effect of this work is seen in the im- 
proved quality of material now made 
by certain porcelain manufacturers 
who benefited by this experience. !t 
may also be remarked that some of 
the unpleasant experiences with por- 
celain insulators might have been 
prevented if similar preliminary tests 
had been made instead of employing 
the more expensive and inconvenient 
method of testing them in commer- 
cial service. 

The under-hung form of porcelain 
insulator, however, did not prove suc- 
cessful nor satisfactory. ‘The insulator 
was heavy and cumbersome, and no 
satisfactory method was devised for 
holding the wire. A wooden pin 
lacks strength, and a metal pin re- 
duces insulation. Moreover, smaller 
insulators of the ordinary form were 
found suitable for higher pressures 
than was anticipated. 

Some measurements were made of 
the losses on the Pomona insulators. 
Twenty-four insulators were mounted 
on wooden pins. A wire was run 
along the tops of the insulators and a 
second wire connected the pins. The 
increase producd in the reading of a 
wattmeter in the primary of the 
raising transformer when the wires 
were connected to the high-voltage 
terminals was taken as the loss on 
the insulators. The loss at 25,000 
volts was about two watts per insu- 
lator. This voltage between pin and 
wire corresponds to 50,000 volts be- 


tween transmission wires. 
(To be continued.) 
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TROLLEY FOR LONDON. 





ALBERT L. JOHNSON ON RAPID TRAN- 
SIT FOR THE METROPOLIS. 





‘he London correspondent for the 
Mcil and Express, New York, sends 
the following interview, relating to 
the visit of a prominent street rail- 
way Official to that city : 

Mr. Albert L. Johnson, of the 
Nassau Electric Railroad Company, 
of Brooklyn, is in London with Eng- 
lish electricians and capitalists in con- 
nection with the proposition to intro- 
duce electric street railways in Lon- 
den. Mr. Johnson is the brother of 
former Congressman Tom L. Johnson. 

Mr. Albert Johnson himself has 
probably had a hand in constructing 
more electric railways than any other 
one man in the United States. All 














“has yet been devised. 
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for them as in this great city. The 
cab system of London is perfect, but 
every American knows the cab horse 
is a fossil. ‘The electric cabs already 
point to the graveyard of the London 
cab horse. ‘There is no reason why 
the congested condition of London 
traffic should continue 24 hours, for 
the modern electric car is more 
easily handled and, in all ways, 
better adapted to the rapid trans- 
portation of large numbers of people 
than any automobile vehicle that 
I was amused 
and interested in my exploration of 
the new electric underground railroad. 
I have heard a great deal about its 
porcelain-lined walls and rapid means 
of communication. Well, the stations 
are porcelain lined, but the rest of 
the tunnel is not, and it only runs 
for a short distance, from a point near 
the Bank of England to Waterloo sta- 
tion. They charge you six cents for 
five minutes’ ride. I carry people for 
over an hour’s ride for five cents. All 
the underground and tramway prices 
in London are ridiculousy out of pro- 
portion to the length of space covered, 


A New Telephone Battery. 


The accompanying illustrations 
show a new telephone battery just 
placed upon the market by the West- 
ern Electrical Supply Company, of 
St. Louis. This battery has been 
specially designed for telephone work, 
and the minor details of construction, 
which are so often overlooked, have 
been considered with great care. For 
instance, the carbon binding-post 
doesn’t protrude through the carbon, 
thus allowing corrosion to gradually 
spoil the connection, but is tightly 
screwed in through the top and then 
made secure with hot solder. This 
makes a connection which can not 
corrode and one that will not work 
loose. The carbon cylinder is not 
filled with the granulated carbon and 
oxide of manganese through the bot- 
tom of the carbon and then sealed, 
but is screwed to the cover in such a 

















VIEWS OF PaRTS OF A NEW TELEPHONE BATTERY. 


‘he Indianapolis, Cleveland, Johns- 
town and Brooklyn lines were built 
inder his direct supervision, and 
when it is considered that the Nassau 
ine in Brooklyn alone includes 150 
miles of electric railways, and that 
the Johnstown and East Liverpool 
‘uburban lines are from 20 to 30 
miles in length, Mr. Johnson’s experi- 
‘nce as an electric railway constructor 
may be determined. I met Mr. John- 
son at the Cecil this evening, and on 
the proposition as to the possibility 
and necessity for electric lines in the 
city of London, he said : 

‘There is no doubt in the world that 
in the next 18 months electric rail- 
ways will have gained a decided foot- 
ing in the city of London. I have 
deen invited here to consult with 
‘ther experts on the proposition, and 
whether I or some one else puts in 
these lines makes little difference. 
"hey are bound to come. I have 
been engaged for the last 10 days in 
looking over the entire field, and I 
can safely say that there is no place 
where the natural conditions for elec- 
tric street railway construction are so 
good or where there is such a demand 


and there is no reason why people 
should not travel just as cheaply here 
as they do in New York. As I said 
before, there is the greatest oppor- 
tunity for electric railway construc- 
tion in London offered by any place 
in the world, and it is the only solu- 
tion to the vexed question of congested 
London traffic. I expect that some 
definite results will be obtained within 
a short time, and assure you that the 
Mail and Express will have the first 
opportunity to announce them when 
they are concluded.” 
altos ‘a 

New York Electrical Society. 

At the meeting of the New York 
Electrical Society, held at the College 
of the City of New York, last Thurs- 
day evening, Mr. Edward H. John- 
son, president of the Sprague Elec- 
tric Company, of New York city, de- 
livered an address, entitled ‘‘ Surface 
Contact Railways with Special Ref- 
erence to the Johnson—Lundell Sys- 
tem.” The address was illustrated 
with numerous lantern slides, and a 
large attendance of members and 
visitors was present. 


manner that it may be easily removed 
and refilled. The carbon used in the 
battery is of selected stock, and great 
care has been taken in making the 
selection to procure carbon especially 
adapted for the work the battery is 
designed to perform. All the parts 
are carefully constructed and assem- 
bled. ‘The rod on the battery zines 
is mounted on the cylinder in sucha 
manner that it can not come loose, as a 
shoulder is placed on the zine to hold 
it firmly in position. The cylinder 
is also rolled from very heavy metal, 
giving it an unusually long life. The 
battery cover is made of one solid 
piece of carbon, thoroughly saturated 
with paraffin. This, it is claimed, 
positively prevents the creeping of 
salts over the battery top, causing 
consequent corrosion of the connec- 
tion. The zine rod is carried through 
the battery top in a porcelain sleeve. 

The glass jars are made from the 
purest white flint glass of a high de- 
gree of toughness. 
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Electric Lighting of Brooklyn, N.Y. 


The Kings County Electric Light 
and Power Company, which less than 
a year ago was organized by Mr. A. M. 
Young, has now become so strong 
that it includes all the electric light- 
ing companies of Brooklyn, a city of 
nearly a million and a half of inhab- 
itants. The property of the Edison 
Electric Illuminating Company last 
week passed into the control of the 
Kings County company, which now 
owns in addition the Citizens’ Illumi- 
nating Company, the Municipal Elec- 
tric Light Company and the Amster- 
dam Electric Light, Heat and Power 
Company. The president of the Kings 
County company is Hon. Felix Camp- 
bell, and others interested are Mr. 
A. M. Young, Hon. Anthony N. 
Brady, Mr. Walton Ferguson, Hon. 
Wm. Berri and Mr. Seth L. Keeney. 
The consolidation will result in some 
radical changes in the management 
and undoubtedly in a great saving, 
estimated at $200,000 or more per 
annum, in the operating expenses. 

The organization of the Edison 
company will be continued for awhile. 
The new officers and directors elected 
last week were Bernard F. Gallagher, 
president, in place of Ethan Allen 
Doty ; Henry Siebert, vice-president, 
in place of Edwin Packard; Mr. A. 
W. Dater, treasurer, and as directors 
Messrs. Gallagher, Siebert, Dater, 
James N. Wallace, George A. Price, 
Thomas E. Murray, William F. Shee- 
han, John G. Jenkins, Nicholas F. 
Brady, Horace C. Du Val, Royal C. 
Peabody and Julian D. Fairchild. 


— -_>- — 


Death of Latimer Clark. 


The death is announced in Eng- 
land of Mr. Latimer Clark, the well 
known electrical and telegraph en- 
gineer and inventor. Mr. Clark was 
born in 1822, and in 1847 became as- 
sistant engineer of the Electric Tele- 
graph Company. Shortly after he 
was made chief engineer of the com- 
pany and at once began to invent. 
He was one of the first to call atten- 
tion to the retardation of electricity 
through a covered wire by induction, 
and to insist that a high potential 
was of no advantage for transmitting 
signals through a cable. Clark’s 
standard cell is what his name vill be 
most closely associated with in the 
history of electrical science. Its use in 
the laboratory, as well as in general 
testing work. is almost universal. Mr. 
Clark was the author of a number of 
standard electrical works and was a 
partner in several electrical and busi- 
ness houses. 
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New Electric Railways. 


BALTIMORE, Mp.—The Bay Ridge 
Electric Park and Steamboat Com- 
pany will expend about $40,000 for 
the construction of electric towers, 
casino, midway plaisance, etc., at 
Bay Ridge. 

AvurorRA, INp. —The Cincinnati, 
Lawrenceburg & Aurora Electric 
Street Railway, with a capital stock 
of $10,000, has been incorporated. 

Kansas Crry, Mo.—The Jackson 
County Electric Railway Company 
has been incorporated; capital stock, 

70,000; incorporators, F. W. Sears, 
Annie G. Lightner, J. J. Hoover and 
others. 


CaMDEN, N. J.—The Camden & 
Suburban Railway Company’s trolley 
line from Market street ferry to 
Merchantville is being rebuilt. 





CurcaGo, ILtt.-—The United Trac- 
tion Company has been incorporated; 
capital stock, $500,000; incorporators, 
Albert E. Wilson, Anson E. Meanor 
and Louis J. Bohan. 





New Telephone and Telegraph 
Companies. 

Lock Haven, Pa.—The new line 
of the Central Pennsylvania Tele- 
phone and Supply Company between 
this city and Renovo is about com- 
pleted. 


Port Henry, N. Y.—The tele- 
phone line to this place has been 
completed. 


GREENSBURG, N. Y.—The County 
Telephone Company has been incor- 
porated ; capital, $3,500. 


GLENS Fatis, N. Y.—The work 
of constructing a telephone line on 
the west shore of Lake Champlain, 
from Whitehall to Plattsburg, has 
been completed. The line also ex- 
tends to Upper Jay, Ausable Forks, 
Keeseville, Elizabethtown, Keene and 
Westport. 


MONTPELIER, OHIO — The Mont- 
pelier Telephone Company has been 
incorporated to maintain toll lines be- 
tween villages in Williams and Fulton 
counties; capital, $15,00v. 


EAst PRovIDENCE, R. I.—The East 
Providence Telephone Company has 
been incorporated ; capital, $25,000. 


Co.tumBus, OH10—The Ohio Tele- 
phone Company has been incorpo- 
rated, with its principal office. in this 
city. The capital stock is $100,000, 
and the incorporators are R. E. Jones, 
Thomas A. Simons, David C. Beggs, 
F. D. Simons, Capt. L. D. Myers, 
William C. Orr and Howard C. Parks. 
The corporation is formed for the 
purpose of building a telephone plant 
in this and other cities of the state. 


BeLmont, N. Y.—The N. Y. & 
P. Telephone Company are building 
their line between this place and 
Angelica. 


MONTPELIER, OHIO— Montpelier 
‘Telephone Company has been incor- 
porated to maintain toll lines between 
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villages in Williams and Fulton coun- 
ties ; capital stock, $15,000. 


East Provipence, R. I.— East 
Providence Telephone Company has 
been incorporated, with a capital 
stock of $25,000. 


WINCHESTER, Ky.—The East 
Tennessee Telephone Company has 
been granted franchise for telephone 
system. 


MontTGoMERY, ALA.—W. F. Van- 
diver, F. M. Billing and others have 
been granted a franchise for the es- 
tablishment and maintenance of a 
telephone system. 


HILLSVILLE, Mass.— Efforts are 
being made to have a telephone line 
put in at this place. 


FREEPORT, L. I.,N. Y.—The South- 
shore telephone line is being extended 
from Hempstead te Mineola. 


Park Rapips, Minn.—The North- 
ern Minnesota Telephone Company 
has been incorporated. The intention 
is to construct a line between Park 
Rapids and Wadena, and in other 
parts of the state. The capital 
stock amounts to $10,000. Incorpo- 
rators are Charles F. Mooney, F. A. 
Vanderpoel and Henry F. Witter, of 
Park Rapids; A. Boyd Kerlin, Free- 
port, Ill., and Cyrus Hollinger, of 
Lancaster, Pa. 

Prescott, W1s.—The Pierce County 
Telephone Company have completed 
arrangements foraSt. Paul and Minne- 
apolis connection. The metallic cir- 
cuit is completed from Ellsworth to 
half-way between River Falls and 
Hudson. 


Hops, Inp.—The Hope Telephone 
Company has been incorporated ; cap- 
ital, $500. Incorporators, Darius W. 
Dodd, Oscar W. Bowman, Joseph 
Burney, Thomas M. Vinnedge and 
Joseph A. Spaugh. 


CorsicANa, TEx. — The South- 
western Telegraph and Telephoue 
Company is expending over $50,000 
in the improvements of its plant. 





Electric Light and Power. 


Pratr City, ALA.—J. M. Meighan 
& Company are erecting an electric 
light plant to cost $30,000. 


WyneE, Ark.—W. M. Kennedy 
may give information concerning 
proposed electric light plant. 

MILLEDGEVILLE, Ga.—H. H. 
Horne, Mayor, may give information 
concerning proposed erection of mu- 
nicipal electric lighting plant. A sys- 
tem for 50 are and 1,000 incandescent 
lights is proposed. 

SAVANNAH, Ga. — The Edison 
Electric luminating Company, which 
was recently incorporated by New 
York and Savannah parties, is apply- 
ing to the City Council for franchise 
to operate “electric lighting plant. 
The company has a capital stock of 
$100,000. 

CHESTER, Pa. — The Delaware 
County Electric Light and Power 
Company has petitioned for a charter 
for the purpose of supplying the city 
of Chester with light and power. 





Decatur, ALa.—R. D. Smith is 
endeavoring to organize a company to 
construct an electric light plant. 


PuEBLO, CoLo.—Rocky Ford Elec- 
tric Light Company has been incorpo- 
rated, with a capital stock of $15,000. 


MERIDEN, Ct.—American Incan- 
descent Lighting Company has been 
incorporated by Lyman T. Lawton, 
Thomas E. Webster, B. L. Lawton, 
A. 8. Cody and Robert L. Doran ; 
capital stock, $50,000. 


FRANKLIN, Ky.—B. F. Gardner, 
of Bowling Green, Ky., is interested 
in the proposed electric lighting plant 
for Franklin. 


CLARENCE, Mo.—The Mayor may 
be addressed concerning proposed 


construction of electric lighting 
plant. 
SaRcoxIE, Mo. — The Sarcoxie 


Electric Company has been organized 
to build an electric light plant. 


NeEwayGo, Micu.—The Newaygo 
Transmission Company has been in- 
corporated, with a capital stock of 
$15,000 ; incorporators, Alliston 
Yerry, James F. Berry, J. E. Moore 
and Charles F. Peke. 


Waco, Tex.—The Mutual Electric 
Company has been incorporated ; cap- 
ital stock, $10,000; corporators, W. 
W. Seley, S. W. Slayden, A. Gold- 
stein and Laney Migel. 


SEATTLE, WasH.—The Washington 
Incandescent Light Company has 
been incorporated. 


Harper's Ferry, W. Va.—The 
Harper’s Ferry Electric Light and 
Power Company has been incorpo- 
rated, with a capital stock of $15,000. 


New Incorporations. 


CuicaGo, [LL.—The Gregory Elec- 
tric Company has been incorporated ; 
capital stock, $100,000; incorpo- 
rators, Charles E. Gregory, George 
Fargher and George K. Wadsworth. 


CAMDEN, N. J.—The Sawyer Man- 
ufacturing Company has been incor- 
porated to manufacture gas fixtures, 
electric fixtures, etc. ; capital, $50,- 
000; incorporators, H. H. Sawyer 
and H. S. Sawyer, Ridley Park, Pa.; 
Albert Bumm, 227 Market street, 
Camden, N. J.; George L. Rowland, 
1532 North Nineteenth street, Phila- 
delphia, Pa. 


RocHesterR, N. Y.—The Ohmer 
Car Register Company has been in- 
corporated ; capital stock, $100,000 ; 
directors, John F. Ohmer, of Dayton, 
Ohio; Frederick Cook, Frederic P. 
Allen, John Harry Stedman and 
William B. Farnham, of this place. 





Increase of Capital. 


PHILADELPHIA, Pa.—The South- 
ern Electric Light and Power Com- 
pany has increased its capital stock 
from $400,000 to $2,000,000. 


LATHROPE, Pa.—The Latrobe T'ele- 
phone Company has increased its 
capital stock from $5,000 to $10,000. 
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INDUSTRIAL NOTES. 

A new factory, the United States 
Carbon Company, at Cleveland, has 
recently been constructed and newly 
equipped throughout for the making 
of carbon specialties, particularly for 
electrical purposes, 

F. E. Homer & Company, Cleve- 
land, now occupy commodious shops 
and offices in the ‘‘ Brush” Building, 
This company have excellent equip- 
ments for all kinds of commutator work 
in building, refilling and repairing. 

For the convenience of their 
eastern customers the Washingion 
Carbon Company, of Pittsburgh, |’1., 
have established branch offices at 524 
Tremont Building, Boston, Mass., 
and 751 Bowling Green Building, 
New York. 

The Central Electric Compary, 
Chicago, are introducing a new type 
of shade-holder called the ‘‘ Idea',” 
which is ideal in many respects, ‘ts 
advantages being that it is made from 
one piece of metal, and so construct:d 
that it will not get out of shape, t!ie 
fault of many types of shade-holde’s. 

The new bridge just erected for 
the town of Bridgton, Me., has a 
clear span of 36 feet, a roadway »2 
feet wide and a sidewalk: six fect 
wide. It is of steel throughout, e«- 
cept the floor plank, having lattice 
girder trusses and steel beams for tlie 
floor. The Berlin Iron Bridge Com- 
pany, of East Berlin, Ct., were the 
contractors for furnishing and erec:- 
ing the bridge. 

Mr. W. H. Stutchbury, manager 
of Edwards & Company, manufac- 
turing electricians, with factory at 
144th street and Fourth avenue, 
New York city, says that the year 
1898 has been the most successful 
one in the history of the company, 
at least within the past five years. 
This company manufacture a line of 
standard electrical articles, such «s 
electric bells and gongs, push-but- 
tons and electrical articles of a simi- 
lar character. 

The «* Hardy ”’ incandescent lam})s 
have quickly become one of the 
standard brands in electric-liglit 
fields. The makers, the K. & \. 
Electric Company, factory at Pitts- 
field, Mass., has been operated to i's 
full capacity during the Fall months, 
and a representative of the Exrc- 
TRICAL REVIEW was informed that 
nearly the entire product was being 
shipped as fast as produced. This 
company also make dynamo brushes, 
arc-lamp hanger-boards, commutator 
compounds and several other elec- 
trical specialties. 

William Roche, 259 Greenwich 
street, New York, the sole manufac- 
turer of the ‘‘New Standard” dry 
battery, has just perfected a unique 
vest-pocket oval cell for light noveity 
work, such as electric necktie pits, 
etc. The battery measures on short- 
circuit electro-motive force 1 6 volis. 
and gives a current of from 10 to 12 
amperes, William Roche also manu- 
factures a special gas-engine cell, seven 
by three, which is also well adapted 
for cautery apparatus and slot-ma 
chine work. Its capacity is 1.62 
volts, and from 14 to 22 amperes. 
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(Specially reported for this journal by E. 8. 
Duval!, solicitor of patents, Loan and Trust Build. 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.1 


—_—- 


ISSUED NOVEMBER 15, 1898. 


614.076 Alternating-current motor and 
mode of operating same; C. 8S. Bradley, 
Avon. N. Y.—The method of converting 
elect::cal energy into mechanical motion 
consi ting in converting a single-phase 
alter:ating current into polyphase currents, 
vary og the rate of said currents, charging 
a rojary magnetic field therewith, and 
charsing a co-operating independently 
mov: ble motor element within said field 
with the single-phase currents. 

61/.082 Intermittent electric surface con- 
duct.r; F, Burger, Fort Wayne, Ind. 

61/.124 Electric switch mechanism for 
elect ic railways; J. H. Murphy, Torring- 
ton,  '‘t.—Comprises an electro-magnet hav- 
ing « high-resistance coil in circuit through 
its a nature lever to the contact rail and the 
grouid or return rail, and a low-resistance 
coil onnecting the feed-wire and the con- 
duct \r rail; means for energizing the high- 
resis'ance coil to throw the armature to 
clos: the main-line or low-resistance circuit 
and | contact common to both the low and 
high resistance circuits held in continuous 
eng: zement with the armature switch in 
its d ferent vibratory movements. 

611,183 Switch-shifting mechanism for 
electric cars; J. P. Roach, Concord, N. H. 

614,161 Electric-car truck; E. Cliff, 
Newark, N. J. 

6/4207 Telephone exchange system; W. 
E. \f. Jackson, Chicago, Il.—Consists of 
seviral transmitting devices, line circuits 
for cach, normally open, and a receiving 
devi-e common to the several transmitting 
devices and combined with a selective de- 
vice controlling the signals from said trans- 
miti'ng devices. 

614,225 Electric meter; L. Gutmann, 
Peoria, Ill.—Consists of a main coil, and a 
shuit-coil establishing fields in non-inter- 
sect ung planes, with an endless conductor 
provided with perforations, a spindle for 
said endless conductor, a counting train 
adaj ted to engage with said spindle, and 
areiarding magnet reacting on said rotary 
conc uctor, 

611,228 Method of charging secondary 
batt-ries; C. O. Mailloux, New York—Con- 
sists in producing progressive changes of 
sup; lemental electro-motive force acting 
Witi: an electro-motive force in the circuit 
of sid battery, and in accordance with and 
pro_ressively graduated to the progress of 
the -harge and increases of counter-electro- 
mot ve force in said battery. 

611.240 Traction dynamometer; E. A. 
Ueh'ing, Newark, N. J. 

611.270 Insulated supporter for electric 
or o. ier wires; C. K. King, Mansfield, Ohio. 
611,318 Portable electric lamp; O. T. 
Bugs, Jr., New York, N. Y. < 
614,873 Arrangement for exciting mag- 
nets of dynamo machines; Max Derl, 
Vienna, Austria. 

_ 611,394 Starting resistance for alternat- 
ing-urrent motors; E. L. Kahlenberger, 
Berlin, Germany. 

614,404 Signaling apparatus; M. Martin, 

Malden, Mass. 
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TELEPHONE MANUFACTURING 
NOTES. 


The Williams Electric Company, 
80-86 Seneca street, Cleveland, Ohio, 
have just issued a folder illustrative 
of the ‘‘ Williams” magneto, a tele- 
phone development which has quickly 
gained the indorsement of many of 
the best telephone experts. Some 
novel features are embodied in this 
apparatus, which make the circular 
important for every telephone man 
to receive. 

The Eastern Telephone Manu- 
facturing Company, of Meriden, 
Ct., has been organized to manu- 
facture and place on the market first- 
class telephone instruments and ap- 
paratus at the lowest possible prices 
at which they can be made and sold. 
The principal reason why this com- 
pany’s apparatus can be placed at low 
prices is that all business will be done 
on a cash basis, both buying and 
selling. -'The company has no travel- 
ing representatives, and has limited 
the number of styles of telephones in 
their line of manufacture. They 
have all parts and sizes standardized, 
so that there is practically no waste 
or loss in manufacturing. ‘Their 
product is manufactured in large 
quantities, which is another advan- 
tage, both to the buyer and seller. 
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NEW YORK PATENT BUREAU 


To the Inventor 

The object of the Bureau is to aid him in disposing 
of his invention or patent, and to bring it before the 
ie authorities and companies, in whose line of 

usiness the patent or invention would be of value. 
A small fee is charged for the registration of the 
invention in this Bureau to secure the above advant- 
ages, and on the sale of the invention a minimum 
percentage of the sale price is charged. 


To the Manufacturer 

The services of the Bureau will be of great value; 
copies and particulars of each new invention bear- 
ing particularly on their own line of manufacture 
will be sent them immediately as they are brought 
out, thus keeping them fully informed upon the 
latest developments in their own line of work. 
Should the manufacturer desire to purchase the 
invention, the Bureau will consummate the sale 
without any additional fee, further than that for its 
yearly services. Any inquiries will be cheerfully 
answered. 


NEW YORK PATENT BUREAU, 
F. L. WOODWARD, Secretary. ALBANY, N. Y. 





Southern Electrical Supply Go. 


SOZ7 Market Street. 
NOTICE. 


To Our Friends and Patrons: 


We have moved our store from 14 South Seventh 
Street to a new and spacious building at 907 
Market Street, where we are better prepared to 
take care of our customers, and shall be p'eased to 
meet them. 

We also wish to notify you that a change in the 
organization has taken Sines, and hereafter the 
Company will be managed by E. Rueset, Secretary, 
and Cuas. E. Saarp, Treasurer. Mr. SHarp hasbeen 
Manager of the Southern Electrical Supply Com- 
pany for several years,and Mr. RvuesBe. has for 
many years been President of the St. Louis Elec- 
trical Supply Company, and during the past few 
months has been engaged in manufacturing the 
well known Ruebel Telephone at 917 and 919 
Market Street, under the name of E. Ruebel & Co. 
Hereafter these telephones will be manufactured 
under the name of the Southern Electrical Supply 
Company at our new place, where one floor of the 
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SEND FOR OUR 


Hlegant 
Calendar... 


It will be ready for you by 
December 2oth. 

It will be unique and EX- 
TREMELY CONVENIENT, so 
be SURE and give us your 
application in PLENTY of TIME. 

We are yours for correct 
engraving and illustrating 


THE 


BROWN-BIERCE 
COMPANY 


DAYTON, OHIO. 
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Iding has been set aside for this department. 
We will also represent several high-grade special- 
ties, and continue to be the exclusive agents for the 
products of the well known Okonite Company, and 
trust that the friends of the Southern Electrical 
Supply Company and of E. Ruebel & Co. will con- 
tinue to patronize us at our new place. 
Yours respectfully, 

E. RUEBEL. Secretary. 

CHAS. E. SHARP, Treasurer. 
St. Louis, Mo., November 1, 1898. 


A.L. BOCART CO. 
Electric Gas-Lighting Specialties. 


The Bartholdi Automatic Burner 

The Bogart Frictional Machines. 

Multiple Porcelain Burners. 

Dynamo-Electric Gas - Lighting 
Torches. 

Electric Gas-Lighting Attach- 
ments for Incandescent Gas 
Lights. 

Rhumkorff Induction Coils. 


$23 Liberty Street, New York City. 








CTIVESOLICITORS WANTED EVERYWHERE 

for “The Story of the Philippines’ by Murat Hal- 
stead, commissioned by the Government as Official 
Historian to the War Department. The book was 
written in army camps at San Francisco, on the Pa- 
cific with General Merritt, in the hospitals at Hono- 
lulu, in Hong Kong, in the American trenches at 
Manila, in the insurgent camps with Aguinaldo, on 
the deck of the Olympia with Seoer, and in the roar 
of battle at the fall of Manila. Bonanza for agents. 
Brimful of original pictures taken by government 
photographers on the spot. Large book. Low prices. 
Big profits. Freight paid. Credit given. Drop all 
trashy, unofficial war books. Outfit free. Address 
F. T. Barber, Sec’y. Star Insurance Bldg., Chicago. 
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YOU CAN GET A PATENT 


For any invention. Send me particulars 
and arough sketch for advice, free by return 
mail, 

IMPORTANT to have your attorney 
at Washington, saving time and expense. 
HENRY S. THORNBERRY, Patent Solicitor, 

1427 F STREET, N. W., WASHINGTON, D.C. 


HERMAN C. WOLTERECK, 


Solicitor of Patents and Expert in 
Patent Causes, CHEMICAL and 
ELECTRO-CHEMICAL CASES A 
SPECIALTY. Complete Electro- 
Chemical Laboratory for Experi- 
mental Work. 25 Whitehall Street, 
New York City. 


PATENTS virmsns 
EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 
of Patent 











Prompt attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at ington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 


WASHINCTON, D. C. 








Magnet 


Telephone Induction Coils, Ringer and Bridge Bell Magnets, Drop Magnets, etc. ,eto., alac 
CAS LICHTING SPARK COILS, ' 


THE VARLEY DUPLEX MAGNET CO., 


138 Seventh Street, Jersey City, W. J. 








CAN I BEGOME AN ELEGTRIGAL ENGINEER 


For our free book, entitled “ Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE AUSPICES OF “ THE ELECTRICAL ENGINEER.” 
120 Liberty Street, New York, U. S. A. 


Herman A. Strauss, E E., General Manager. 
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Rindree.... 


. J nterests 


The General Electric Company 
has established a sales office in the 
Templeton Building, Salt Lake City, 
Utah. It is in charge of Mr. H. K. 
Chubbuck. 


The Eddy Electric Manufacturing 
Company, of Windsor, Ct., has opened 
a direct office in New York city at 143 
Liberty street. Mr. H. B. Coho, 
widely known in electrical circles of 
the city, will be the manager of the 
New York office. 

George W. Patterson, of Chicago, 
is issuing a special jubilee souvenir 
which consists of a brief history of 
the Spanish-American War, with at- 
las maps. The ELECTRICAL REVIEW 
acknowledges receipt of a copy, and 
is informed that callers at Mr. Patter- 
son’s office in the Marquette Building, 
Chicago, can secure a copy of the 
souvenir. 


De Veau & Company, telephone 
manufacturers, Rose street, New 
York city, are one of the busiest 
houses in this branch of the industry. 
Among recent orders were 200 com- 
plete sets for the new Syndicate 
Building at 13-21 Park row; 100 
sets for a new hotel in Los Angeles, 
Cal., and 200 sets in a large apart- 
ment house in upper New York city. 
An order for nearly 1,000 special 
transmitters was also among the re- 
cent ones received. The product of 
this company has always ranked 
among the best, and practical tele- 
phone men are connected with every 
department. 











The closing days of the Mechanics 
Fair, at Boston, with its multitude of 
interesting and instructive exhibits, 
are drawing near, and but three weeks 
now remain in which to take advan- 
tage of what is literally “<a two-dollar 
show for a quarter,” as one delighted 
visitor has characterized it. There 
are over 350 individual exhibits, the 
mammoth building being filled to over- 
flowing with so many novelties and 
attractions that a whole day can be 
spent without seeing all. Many of 
the exhibits, it is safe to say, will 
never again be gotten together under 
one roof, and those who fail to visit 
the fair will miss the opportunity of a 
life-time. ‘The exhibition will posi- 
tively close December 3. 

The Montauk Multiphase Cable 
Company, i100 Broadway. New York 
city, are making an exhibit of their in- 
terior thermo static electric fire-alarm 





cables at the Massachusetts Charitable 
Mechanics’ Association Fair, now being 
held in Boston. Mr. Lucian W. Jen- 
ney, who was in charge of this com- 
pany’s exhibit in the Electrical Show 
in Madison Square Garden, New York 
city, last May, is the supervisor of the 
exhibit at Boston. The Scientific 
Australian, published at Melbourne 
and Sydney, Australia, in a recent 
issue, describes a test of the Montauk 
cable recently made at the head staticn 
of the Metropolitan Fire Brigade, 
Melbourne. ‘The experiments were 
entirely successful, and demonstrated 
the value of this cable as an auxiliary 
fire-alarm. At the recent meeting of 
the International Association of Fire 
Engineers, held in St. Louis, the cable 
was shown to the members at the sug- 
gestion of Chief Bosch, superintendent 
of the fire-alarm telegraph system of 
Newark, N. J. 


The great shops of the Edward P. 
Allis Company, at Milwaukee, are 
unusually active, and the number of 
large engine installations in prospect 
is greater than for many years. ‘The 
company are now perfecting the fol- 
lowing equipments among others for 
electrical work: For the underground 
road in London three 1,300-horse- 
power compound engines have been 
shipped, and three more are nearly 
ready for shipment; three compound 
engines were shipped to Sheffield, 
Eng. , during the last week in Octo- 
ber; six vertical engines are now 
being forwarded to Dublin, Ireland; 
three compound engines have just 
been installed at Middleborough, Eng. 
Among the American orders recently 
executed are the following: Four 
compound vertical engines for the 
Cincinnati Edison Company, and a 
fifth has just been asked for. These 
engines are of 1,200 - horse-power 
economical rating. It is said that 
the new Cincinnati station is to be 
the most complete lighting plant in 
America. Four engines are now 
being installed for the Milwaukee 
Electric Railway Company. Eight 
engines are being built for the Metro- 
politan Street Railway Company, of 
New York, which, it is said, will be 
the largest stationary engines ever 
constructed. They will develop 
4,500 horse power under economical 
conditions and 7,000 horse-power may 
be developed under maximum condi- 
tions. ‘I'wo additional engines, of 
the compound type, are being built 
for the West Side ‘* L,” of Chicago. 
Four engines for the Kings County 
Electric Light Company, of Brooklyn, 
have recently been finished. A single 
engine for light and power for the 
A. & P. Roberts Company, of Phila- 
delphia, and an additional 1,400- 
horse-power engine for the Carnegie 
Steel Works, at Pittsburgh. These 
are only a small portion of the orders 





for large engines this company now 
have in hand, but they are sufficient 
to show the increased demand for this 
class of machinery. 








— HEBER WELLS, 
vi a ee LETTERS 


for Iron and Brass Castings. 
Various sizes and styles. 
5167 William St., NEW YORK. 











CIRCUIT BREAKERS 


| WARD LEONARD ELECTRIC CoO., 


| 


| Bronxville, N. Y., U.S.A. 
| TR 2° RINE ITS 


IDEAL 
VICTOR 


Circuit-Breaker. 
F. A. LA ROCHE & CO,, 


664 Hudson Street, New York, 




















J.C. WHITE & COMPANY, 
INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDG., BALTIMORE. 





ARC AND INCANDESCENT 


MP CUARDS. 


All styles and new designs. 
Special patterns and all kinds 
of wire-work to order. 


MASS. 
Send for catalogues and discount. 





No. 1 AcME. 





ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies 
WASHINGTON, D. C. 


AS SOLICITORS WANTED EVERYWHERE 
for *‘The Story of the Philippines’ by Murat Hal- 
stead, commissioned by the Government as Offic:al 
Historian to the War Department. The book was 
written in army camps at San Francisco, on the Pa- 
cific with General Merritt, in the hospita's at Hono- 
lulu, in Hong Kong, in the American trenches at 
Manila, in tha insurgent camps with Aguinaldo, on 
the deck of the Olym — with Dewey. and in the roar 
of battle at the fall of Manila. Bonanza for agents. 
Brimful of original pictures taken by government 
gt onthespot. Large book. Low prices 
rofits. Freight paid. Credit given. Drop all 
, unofficial war books. Outfit free. Address 
T. Barber, Sec’y, Star Insurance Bldg , Chicago 





rr 





| Gives from 6, 
| renewal. 


H-P on Pocket Ligtt 





An Ever Ready Electric Light 


for all purposes where b safe and handy flash !ight is 


tantly. Cannot be Blown Out, 
0 to 8. ee before battery requires 
No wires to get out of order. No che: icals to 
spill. Can be carried into a cellar full of leakin; gas, an 
rs 1 tne alcohol and malt vats, OR PLACED IN A KRG 
OF POWDER without danger of explosion. 
SIZE, 9x14 INCHES. WEIGHT ABOUT 1% LBs, 


Price, Complete, $3.00. By Mail. 33,30 


Extra Battery, 30 cents. By Mail, 50 cents. 


James S. Barron & Co., 


Manufacturers of and Wholesale Dealers in 
General Electrical Supplies, 
24-30 HUDSON ST. NEW YORK. 


Lights In 





FOUCATION 
BY MAIL 


Buildings erected ex. 
pressly for this pur. 


our system of 
im instruction 





pees jArehitectare’ Metal 
ees Bookkeeping ; Short- 


Drawing: Surveyin: 
Pattern Draftin "Bp 
a; English 


$2 AMCNTH 


Circular FREE. State subject you can - atudy. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 103, Scranton, Pa. 


han ranc 
riys an a ‘College Bipwtices oy Home, 
45,000 Students and Gradua 














A $7.00 
BOOK of 
EUGENE 
FIELD’S 
POEMSe 


beng Mllue- 
rated wy thirt rty- 

in of the World's 

Greatest Artists 


Given Free 


toeach person interested in 
subscribing to the Eugene 
Field Monument Souvenir 
Fund. Subscriptions as low 
as $1.00 will entitle the dono 
to this handsome volume 
(cloth bound, size 8x11). as 
&@ souvenir certificate of sub 
scription to the fund to- 
ward building a mon ment 
to the Beloved Poet of Chiid- 
hood 


But for the noble contri- 
bution of the world’s greatest 
artists this book could not 
have been manufactured for 
less than $7.00. 





Address 
EUGENE FIELD MONUMENT SOUVENIR FUND, 
180 Monroe Street, Chicago, III. 











Mention this journal, as this is inserted as our contribution. 











wy. R.OSTRANDER & CO, 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Bellis. 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 











ARMINGTON & SIMS COMPANY, RovieNce 


HIGH-GRADE STEAM ENGINES to meet the gies of any service. 


WRITE FOR CATALOGUE. 





















